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NOTE TO THE READER 


In the complicated story of man one has to be precise about the 
animals and the ideas being talked about, and so it is absolutely nec- 
essary to use their right names and terms. I have tried to explain 
each one as I came to it. Unfortunately these names are seldom one 
syllable. In the hope of easing the reader’s way I have put a glossary 
at the end, in which he may look for the meaning of terms that might 
have (\scaped him since their first introduction. 

I have referred lilx'rally to the writings and opinions of others, 
without immediately directing the reader to a footnote giving the ac- 
tual svHiive. Tins is unorthodox, and I apologize to those cited for the 
slight. I have done it simply to avoid distraction; and the anthropolo- 
gists will know the sources, anyhow. I have also sometimes mentioned 
scientists only by name when they first appear, introducing them prop- 
erly in connection with a more important matter later on. Once again, 
this is to avoid I^reaking the story’s gait at that point, and I have not 
meant to be oflhanded. 

All the drawings of human skulls are, unless otherwise noted, ex- 
actly one quarter natural size. The skulls are poised in the “Frankfort 
Horizontal”; that is, by a horizontal passing through the lower edge of 
th(' eye soekc't and tlu' upper edge of the ear opening. This has been 
accepted by anthropologists (first at an international convention at 
Frankfort) as a standard way of best showing the head in its natural 
position. It is important here, in comparing the features of different 
fossil skulls. A special effort has also been made to avoid foreshortening, 
or the distortion resulting when a face is viewed or photographed from 
a point too close. 

Finally, I have added a formal classification of those main 
groups of vertebrates and primates which are important to man and 
his ancestry, simply for reference, and to show the arrangement made 
of these groups by zoologists. 
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1. EVOLUTION 


j/V. HIGH SCHOOL boy in a physics course asked liis teacher about 
evolution. The teacher, John Thomas Scopes, described it in a few 
sentences. This was rash. For the place was Rhea County, Tennessee, 
and the time was late in April 1925, a bare month after the governor 
of the state had signed a new law forbidding th(* teaching of evolu- 
tion in the public scliools. And so Scopes foi id himself indicted, 
charged with having unlawfully and willfully taiight a theory that man 
had descended from a lower order of animals, thus denying the story 
of divne creation. 

Around the countr\ storm clouds began to gatln'r. William Jennings 
Bryan, rc'tircd presidential candidate and superlati\e speaker, came up 
from Florida to aid th(' prosecution and the anli-('vohitionists. The 
lamous liberals, (Clarence Darrow and Dudley Ficdd Malone, joined 
the defense. Through a hot July the case of Scopes, Genesis, and 
evolution was argued, fully, ably, and brilliantly, by nuai who could 
hardly have been belt('r t'cjuipped to do it before the American public. 

The trial, of course', was a trial of Scopes, not of ('volution. Had 
Scopes broken the law ? Scope's had on the testimony of a couple of 
schoolboys, who man.iged to ircall a few dim vi stigc's of w^hat he 
had told them. Scopi's w as sentencc'd to pay a fine of $100. Neverthe- 
less, over Scopes' h(*ad the grand issue's re'souiided so mightily that 
the' trial became' in fact the last major engagement of the two forces, 
d’he aiili-evoliitionists won the trial, but lost the battle and the war. 
I'or the acceptability of evolution ce'ase'd to be argued by the general 
public from then on. 

It had been a useless war. The losers, fighting always from the 
pure'st of religious motive's, de'fe'ndc'd the iinitv of the Bible against the 
unity of nature, fe'eling that talk of e'volution was defiance of the word 
of God. The framers of the 1925 law in Tennessee said as much. But 
most of the world has come to the conclusion that it is a greater de- 
fiance to ignore the fabulous complexities of the known universe, 
living and inert, all obeying the same' natural laws, ordained God only 
knows how or when. For such people*. Genesis is a religious book. 
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beautiful and commanding in its conception, but representing more 
the vision and outlook of three thousand years ago than the continuous 
re\'eIation to be found in the knowledge of recent centiires. 

There persists, however, another attitude, not actually anti-cvolu- 
tionary, which probably springs from misunderstanding and unavvare- 
ness of facts. Oik' sees mc'ntion of th(' “Darwinian dogma” (a phrase 
without meaning) or ot the “theory” of evolution, as though it were a 
hypothesis, a good guess. There is a dillerence between the “theory of 
evolution” and “evolutionarv theory,” for the latter means the whole 
body of knowledge and explanation txing tlu' known facts together 
into one system. It was atomic tlu'orv, alter all, which prod\iced a new 
kind of explosion at Alamogordo in 1945. And exolutionary theory is 
not less wc'll founded. This is the thing which is so little appreciated: 
the facts bearing on evolution known today, compared with those 
know'll a century ago, an* as a whale to a mouse', and all these facts 
fall ncatlv into place in geiH'ial exolutionarv theory. 

Around tlu' time ol Darwin there* was little to go on. Fossils, of 
course, were collected in ([uantitv, revealing animals (|uite dilferent 
from those now lixing. Otherwise scholars de'pended on knowledge, 
good as it was, ot the \ar\ing auatomv ot living animal types. Facu 
this W'as p()W’('rful ('xide'uct* ot close likc'iu'sses here and there; and in 
the late eighteenth ceaiturN the* great Fre’uch naturalist Bullon w'as 
moved to suggest that possibly the donkev had dexelojK'd from the 
horse bv a sort ot di'g(*iicration, and likewise* monke'vs treini me*n. But 
Bullon found he had stue k his toe inte) vea v cold W’ate*r. The’’ the'ologians 
nmiinded him crisply ot the* words ot (haii'sis, and he* reanove'd his toe* 
to a drier situatiein by re-tracting his sugge*stion. Alte r Darwin, howe\e*r, 
Huxl(*y, Haeckel, and the* otlu*!’ naturalists jumped in with vigorous 
splashes and routed all retici'iice*. 

New realms have opeiu*d up since* the*n. The*re are* the feissils, no 
longer leioked on as .sporadic monsters treim before* the flood. Breiught 
back in great profusion Irom all ewer the world, the*y range* themselves 
in xarious asce*nding se*ries te) make* a gre'at pattern ot life’s develop- 
ment. (’onstantlv the gaps are* filleel, leigically and w’itheiut absurdities; 
anel W'heneve*r time itself can be ine*asure*el freim raelieiactive minerals, 
existing e*stimates of past age*s f)f the e*arth are founel te) have bi'en 
reasonable. 

Fossils will be the* dramatis personae of a good deal of this book. 
But in addition to fossils we base special demeinstrations of family 
re'lationships, found in the* blood or the boely che*mistry; e)r in the way 
parts form and growth take's place; or in ve*stigial structures (like hair 
on the surface* of the human body) which are* pointless in their owners 
but have a function in near re*latives. All of this supports, agrees with, 
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explains the rest, and none of it throws a wrench in the works. 
Naturalists, of course, are no longer looking for proof of evolution, but 
only for ad^nced knowledge of its complex processes or for the history 
of certain animal lines. Yet ordinary people allow themselves to won? 
der audibly whether Darwin is still believed in, or if the “theory” of 
evolution is all it was once thought to be. The answer is a resounding 
“Yes.” 

Actually, the masses of fossilized bones and teeth, and the long 
shelves of biological studies, are not the true cornerstones of our 
understanding. The tw'o principal foundations are the contributions of 
Darwin and of Mendel, and they consist respectively of a largely 
irresistible force and a moderately movable object. The object, which 
Mendel did so much to explain, is heredity. The force— Darwin s monu- 
ment— is natural selection. The combination is evolution. 


Heredity: A Sameness of DifFerenees 

Let US look a little further at object and force. The achievement 
of the fol...vv«‘rs of Mendel was the realization that inheritance is de- 
posited in genes and chromosomes, and not in “blood” or in long, thin 
ancestral lines running back to William the Conqueror. (The chromo- 
somes, found in every living cell, are strings of genes. Genes are the 
minute, still-invisible units which in a very specific way control all the 
hereditary side of an animal’s nature and development.) The genes 
constitute the estate of a human population or an animal species, the 
estate on which it lixes from generation to generation, to which it 
owes its existence and nature, and which may undergo gradual modi- 
fication, thus modifying the nature of the whole sj'ccies. 

Although its living members look and seem so much alike, every 
species nonetheless carries a considerable variety in its pool of heredity. 
Some of the variety is due to genes for marked distinctions (perhaps 
for color, as in our own eyes), but much of it is due to far smaller 
differences in genes, differences harder to see on the surface. The 
stock of genes, differences and all, is passed on, generation after 
generation, being held, like the stock of a corporation, by a whole group 
made up of many different individuals. New genes— mutations from 
existing genes— appear occasionally in the stock. Some are useful, but 
most of them are injurious, being failures or defects of perfectly good 
genes. These may have drastic effects, so changing or mutilating their 
possessors that they are apt to drop out of the population, although 
the same mutation will continue to reappear from lime to time. But 
the “good” mutations, those which can provide something useful, are 
not so dramatic, and furnish only slight steps, perhaps very small in- 
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deed. Wings, or eyes, as full-fledged organs, could never spring from 
a single mutation. Nevertheless, such small steps, each one useful in 
itself, ha\e allowed new trends to develop, and new comlvnations to 
ISe made, by Darwinian selection. 

In any case, with or without mutations, the bank of genes, and its 
creatures, the succeeding generations of animals, go on much the same, 
since the basic heredity of the animals is only the stirring and recom- 
bination of the same material, and there is no essential reason for 
change in the system itself. This has been hard to believe: that there 
is no inner force directing chaiigi' and bringing progress. Many a writer 
has pleaded such a force, an clan vital. But the evidence is emphati- 
cally lacking. Yo" sliould not try to interpret e\'olulion as it would be 
if you yourself were in charge; )ou are not in charge, and you will 
not find out what has been happening, (n* bv what rult\s, unless you 
rid yourself of all preconceptions and pav attention only to the facts. 

Natural Selectiuii 

Tln'ie is no exidence for an inner force, and llu‘re is no necessity 
for it, because Darwin discoxered the outer force xvhich prox'ides the 
necessary ansxvcr. He discoxered it oxer a hundred years ago, before 
the nature of Mendclian liert'ditx xxas established at tin* start of the 
txvcntielh century. Fiist of all, he hims(*lf, as the result of long obsta va- 
tion and traxel, a])[)r('ciatcd the astonishing xvay in xxhich lix'ing things 
haxc th(‘ir forms and functions suited to the places thev inhabit and 
the lixes thex’ ksul. '1 his is atlapt*ilion. It iiiav be moderate in degree- 
color diflerc'uccs (as in beaVs, xxhite for snoxx' and dark for xvoodland) 
or slight difference's in tin' tec'th of closely n'late'd species. It max^ be 
profound, so that four-footc'd mammals gaxe' rise by adaptixe’ exolu- 
tion to bats and to xvhales. These an- simpK*, big-print e xamples. The 
archives of natural liistory arc* rc'plete xvith othc*rs, and, after all, any 
structure* is somt'hoxx' a rc'sult of adaptation, just as an c'ye* is a structure 
for receiving light and images. 

All this beautiful je)ining of form and purpose* xvas usc'd by the 
creationists of the* eightc'c'iith and c'arly ninetc'cnth centuries as evi- 
dence of the; Create)r’s care* in His xvork on the; fifth and sixth days of 
Genesis. We now knoxv, of course*, that the* ri.se and branching of species 
through adaptation xvas a gradual process, not a sudden one. Adapta- 
tif^n more re*cently has b('(*n cited to uphold belief in a subtler kind 
of design, the notion e)f a pre-existing plan or purpose, subscribed to 
by many people; xvho are* othe*rwise willing to accept the fact of 
evolution. Because* cyc*s are "for” .sc*e'ing, wings “for” flying, fur “for” 
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of the imagination is to think that the plan was there all the time 
and that the animals evolved along a directed route to achieve it, 
prompted i>y some undetected factor in their heredity. But Darwin s 
explanation, natural selection, invariably turns out to be the simpleft 
of all; it is akin to water seeking its own level. The dispute, obviously, 
springs from theological preferences. Still it is a curious thing that, 
considering the end result and the known marvels of evolution, the 
ol(l(‘r explanation should be taken to reflect more credit on the Creator 
tlian the newer. I cannot help observing that the account in Genesis 
sounds like child’s play compared to what we know actually took place. 

We ourselves are thinking animals, much the highest kind of life the 
earth has seen. This is the main reason why we are apt to view all 
evolution as leading up to man, the final, perfect creature, the aim of 
it all. Naturally, wIumi look back down the trail of our history, we 
s(*em to see a plan in which the aim of evolution is progress. But when 
we start below and follow the trail up, we ge» a slightly diiferent, 
jnore truthliil view: evolution does not look ahead, its eye fixed on 
the distant future. Instead, it is always trying to do its best with the 
business at hand. In doing this— in keeping some kind of animal well 
adapted to the life it is living, by one device or another— it sometimes 
stumbles into a new avenue leading oU at a tangent, into a whole new 
earthly car(*('r. 

For (‘xample, a s|)ecies of ancient t.ir-gulping fish which was only 
seeking to survive by crawling on stumpy fins from one stagnant pond 
to another less foul, made a crucial turn and became an amphibian. 
It had no such plan in mind; it was not trying to be a land animal, 
but only trying to go on being a fish; all animals arc tories. But in 
following the magnet of adaptation it passed tlnough the field of a 
stronger* magnet and v eered oil in a new direction. Now it could man- 
age to live on land, though (like frogs and newts) it laid its eggs in 
water, passed its tadpole stage in water, and was much at home in 
the water as an adult. 

Later some ol its amphibian descendants, with no special urge to 
say good-by to water, nevertheless developed a better-adapted egg: 
a larger one, with a shell, and plenty of yolk for food, so that it could 
be laid in a dry, safe place and would carry the embryo right through 
the tadpole stage. These animals were not cursing their aqueous fate 
and endeavoring to be “progressive” by laying a “land egg”; they were 
only trying to raise a family in a moie efficient way. But without any 
plan to do so, they had become truly equipped for land life, the first 
reptiles. And birds, we can be sure, did not evolve feathers because 
they intended to begin flying, but for some more immediately useful 
reason, possibly warmth. Such accidental zigzags mark the evolution- 
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ary path of many animals, and later on I think you will see how much 
luck we had in becoming human. 

The traditional view of Darwin s argument is somewhat tr)o dramatic 
'and emphasizes the wrong things, but it is easy to comprehend. It 
goes like this. Natural selection comes about through the “struggle for 
existence’' and the “surv i\'al of the fittest,” two famous phrases, neither 
of which was invented by Darwin himself. Most animals multiply at 
a high rate, with insects and fishes being able to produce astronomical 
numbers of offspring, far more than could survive. Those that do sur- 
vive, thus giving rise to the generation coming after them, will tend 
to be the most successful of their species, by being well fitted to their 
environment and way of life. Those that are defective, or less well 
suited, will tend to be selected for oblivion, and eliminated. Here is 
nature in the raw, a repellent idea but an appealing one to thinkers 
of the late nineteenth century who were inclined to apply it to human 
society as well as to the animal world. 

But it is too simple. It does not actually reflect Darwin’s own ideas, 
and does not stand a close inspection. The struggle within a species 
seldom seems so se\'ere, and there is much co-operation and mutual 
protection to be seen. And the tiny new-hatched fish which are 
gobbled by bigger fish are usually gobbled indiscriminately, not ac- 
cording to special, adaptive features they might d(‘velop as adults. 
Biologists now know that the essential point is which animals eventually 
produce the most offspring, not which ones get killed off. Death is 
certainly a factor, but the true secret, the real distinction, is between 
those individual parents who are more productixe and those who are 
less so. The distinction cart be very slight and still be important. 

Notice, however, that there is a booby trap in this, with a history 
running from Lamarck to Lysenko: the suppos(‘d “inheritance of ac- 
quired characteristics.” The offspring of the successful parents do not 
inherit the stronger muscles, the keener sight, the better adapted 
coloring, or any of the myriad adaptations of those parents. Rather, 
they inherit the genes which tend to produce those things, and which 
produced them in the parents. They certainly do not inherit anything 
which the parents acquired or lost in life, any more than you can 
inherit a knowledge of French, or your mother’s nice straight teeth 
that cost your grandparents so much to straighten. So, in the end, a 
selection is made among series; and the heredity of the species, its 
estate, is trimmed and pruned by natural selection in the direction of 
advantageous adaptation. 

Adaptation does not mean progress, or even evolution. It only means 
what it says. If a clam is perfectly suited to its mud, its food, and 
the temperature of the water, then it is the perfect clam (for 
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Evolution and adaptation in horses. Early small horses browsed on 
soft plants in the woods; they could not have chewed grass without 
wearing out their small teeth. Their descendants became larger, 
with higher-crowned, longer-lasting teeth, stronger limbs, and some 
reduction of toes; these horses remained in the woods and finally 
became extinct. Some horses developed harder tooth crowns as 
well, permitting grass eating and allowing horses to move into the 
grasslands. Some of these kept side toes (as shock absorbers?), but 
with the powerful, well-knit leg bones of the ancestors of modem 
horses, these side toes vanished. Notice that there was no single 
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line of horse evolution, although only Equus survives now. Much 
evolution of tooth and limb was necessary before horses could take 
to the plains and become the kind of horse we know. 

The hc-ses shown are only a small number. They arc, from the 
bottom up, Ilyracothcrium (Eohippus), Mcsophippiis, Mcrijchip- 
pus (who ventured into the grasslands) ; II tjpohippus {who went on 
being a tliree-toed browser), PUohipptis and Equus. Their respec- 
tive footbones arc shown at the .side, together with molar teeth of 
Eohippus, below, and Equus (above). Based on Simpson and 
.specimens. 


its clamship, food, and water). Natural selection will operate purely 
to keep it that way. If, however, there is an avenue leading to a hetb'r 
state, natural selection will begin to pu.sh and pull in that direction. 
If they are larger, many mammals can feed more economically (con- 
sume a smaller proportion of their own weight daily) and also defend 
themseh es better. So they show a general tendency, other things ecpial, 
to larger size. And if, in b(*coming larger, an appetizing herbivore can 
escape from carnixorous predators by becoming a powerful runner, 
then adaptation can mean the lengthening of legs, the growth of hoofs 
to take the punishment of long-distance running, and the loss of break- 
able side toes. Thus, oxer .sixty or seventy million years, an eohippus 
becomes a horse. 

So much for natural selection, the exh'rnal force, that finger Ix'ckon- 
ing to the otherxvise unguided heredity of an animal tvpe. All oth('r 
principles and facts of evolution may be satisfactorily related to it or 
e.xplained by it, and the' century folloxving i(S5y has se('n Darxvin 
triumphant. 


The Genes: Safely in Numbers 

As to heredity, another word or two. Evolution can be large-scah* 
or small-scale, and the latter kind is important. Because there is al- 
ways variation in a species, that species may respond quickly to slight 
changes and selective forces, by a shuffling and sorting of the genes 
it already has. Otherwise dog breeders, with their deliberate, artificial 
kind of selection, would never have been able to draw out the breeds 
we know, some of them in a relatively few years. This fact, this stock 
of variety, is a sort of adaptation itself, and a most important safety 
valve. There is such a thing as being too tightly adapted to one set of 
circumstances. If the species cannot virtually jump to the crack of the 
selection whip and adjust itself quickly to slight changes in its world, 
it may be able to respond only by becoming extinct, something which 
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has happened very often. If it is fortunate, it may be able to produce 
a new combination of its genes to meet the new situation, and this 
is what ni4ich evolution consists of; it would have little chance of 
experiencing the right new mutations in time' for its salvation. • 

Of course, mutations are important, as time g()(‘s on and as major 
amounts of change give rise to really iu‘w and cliilerent animals. The 
two things dovetail: the slow selective adoption of occasional new, fa- 
vorable mutated genes and the constant cluirning and shuffling of the 
great mass of genetic material alnudy present, ac tually the more im- 
pcjrtant sourccJ of change. Sometimes the. two can hardly be distiii- 
guishc'd. Bacteria ha\'e been observed, when placed in a hostile en- 
vironmc'nt (such as DDT or an antibiotic), to survive, in some cases 
by a varic*t\ of ditl(‘rciit mutations, in other cases by forming nc*w 
combinations of genc‘s already present. Tlu'sc' are fine observations 
of cwolulion in operation, e\(*ii though the differences between such 
simple creatures and higher animals makes for d llerences in the de- 
tails of this operation. Little by little, the parts of the whole process 
are coming to light. eithcT by working with cheap, cjuick breeders like 
fruit Hies ur by studving the nature of change in tooth, skull, and 
leg in the long anccstiy of the horses. 

One otluT thing, basic but often overlooked, is the fact that the 
species, or population of animals, undc'rgoes its evolutionary creep to- 
getluT, advancing heu*, catching up there. It is never a case of a 
single individual appc'aring in strikingly new form and fathering a sort 
of sec(\ssion from th(' old t\pe in one generation. You could have 
figured this out bv thinking of the nature of the stock of genes, the 
real object of exolution, but it should not be lost sight of. 

The forc'going should conxew how it is that li^iW'ard exolution, or 
higher organization, comes about. But perhaps xxt should ask the cpics- 
tion again in its plainest form: “Where do ‘nc'xv’ features, like feathers, 
or eggs, or exes, come from?” For it once xvas a common objection 
to Darwinism that selection explains the survival of the fittest but not 
the arrival of the fittest; that selection eliminates but does not create. 
The ansxver today is clearer: as G. G. Simpson, the veteran paleontolo- 
gist, has constantly stressi'd, selection docs create. The genes and 
chromosomes are a rich store of possibilities and a flexible mechanism. 
Selection, xvorking at many points, acts to ciealc the most favorable 
combinations of existing genes, w'ilhin which new, favorable mutations, 
cxrn though slight in single contribul.‘«-n, wiW be cumulatively effective 
in a given direction of adajitation. Furthermore, many “nexv” things 
are not new, but are di'x elopments of features which are already 
“preadaptive.” This signifies organs, whether or not they xvere useful 
before, which in changed circumstances can be called on to work for 




Total : 24 ^ ^ 24 O Total: 30 x #j 5 x o 

How natural selection changes the proportions of genes. Suppose 
the parent generation consists of 24 individuals. Suppose the num- 
ber of black and white genes is etjual in the population. With two 


* Proadaptation, an important idea to evolutionists, is not always defined the 
same wav. It refers, as above, to a trait or mutation which may or may not be 
beneficial in the existing state of adaptation, but which proves useful in a new 
state or environment. It does not mean something intendc'd by nature to fit an 
animal for soinetliing diifcrcnt or new; nor does it mean, of course, that an 
individual animal inherits tlic normal adaptations of its species rcady-inadc. 
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genes to an individual, a most likely distribution is 6 with two 
black (homozygous), 6 with two white (also homozygous), and 12 
with 04?e of each (heterozygous). 

Now suppose that only a small part becomes the parents of the 
next generation (a principle of Darwinism). If these number 4, 
the most truly representative group would be 1 with two black, 1 
with two white, and 2 with a black and a white. But suppose selec- 
tion favors whatever it is that l)lack genes cause, venj slifsjithj, i.e., 
just enough to bias the parent group by one gene, let us say by 
replacing the two-whitc-gene individual by another having a black 
and a white. 

Then the next generation will be expected to have a distinct 
majority of black genes (a ratio of 5 to 3 instead of even). If it is 
the same size as the ])revious generation, the most likely distri- 
bution of g(MK‘s in the offspring, by the laws of chance, would be 
the one shown. The increase ol blaik can be seen. 

This imaginarv example is exaggerated in several ways. (It 
suj^j^oses a very small number of actual ]xnents; it lakes no account 
of “sampling errors’* assuming that only the most likely combina- 
tion . • in occur; it deals with only one pair of genes, not the whole 
animal.) It is meant siinplv to show how selection may have a 
jiiarked and rapid efleel. Notice how the complexion of the second 
generation has changed witimut a new gene having appeared, and 
without a long lapse of time. 


Patterns of Adaptation 

I hope I ha^'C showm why we have evolution, how T gets from here 
to there, and have even suggested why the little eohippus is not with 
us any more. But wdiat about the whole tree of life, growing outward 
in so many directions? How did that come into being? You might 
think from natural selection that evolution traxels, like light, in straight 
lines. It does, but seldom; it makes other figures much more often; it 
branches and bushes; it makes parallel lines, w'hen two remotely re- 
lated animals follow the same adaptive bent; it travels almost in circles, 
when reptiles go back to the sea and imitate sharks, as did the ichthy- 
osaurs, and when mammals, long after, do the same thing again, as 
did the dolphins. Evolution pokes and pries, looking for opportunities 
going to waste. (Of course, it must have something to fill these op- 
portunities with when the time comes: the air with its juicy insects 
was going to waste until there was something which could become 
a bird or a bat. ) 
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Sometimes it stands still. Sometimes it pushes forward with force 
and speed, especially when a major transition is taking place and a 
critical point being passed. Probably this was the ease wten animals 
came out on land and had to make certain choices for good and all. 
Probably this was the case when our own forebears stood up, for better 
or worse, on their hind legs. These times v'('re important points in 
evolution, but they are difficult to study now, for the very reason that 
they were short periods and lett few fossils. The times were not com- 
fortable ones for the animals involved, since they N\'ere, in a way, ha\'ing 
their old adaptation pulled out from under them like a rug, and were far 
from adapted to the radicallv new conditions around them. Land and 
sea, for example, are very different places. That the critical points were 
passed at all was usuallv due to preadaptation, that lucky existence 
already of something which came in handier than its possessors had 
any right to e.xpect. One fine example was certainly tlu* primitive lungs 
and limbs of the fishi's who dared the land. 

All this exploring, stopping, and rushing, in the pursuit of profitable 
adaptation, has resulted iu the great family tree ot the animals. It has 
a certain orderliness, as its classifiers ha\e found, most of all in one 
main pattern, that of grades of organization. We will see this particu- 
larly in our own line of vertebrates. In its history, somehow a gcMieral 
upward step will be taken (by “upward" I invariably mean toward 
myself), such as that of animals coming out to make use of the land. This 
is foll()W('d by an adaptive radiation, miMuing that this new grade of 
animal at once begins to explore the different niches in the environ- 
ment. Adaptation leads to a general branching into many family lines, 
which becenne more and more different from one another as time' goc's 
on. Eventually, an accumulation of improvements gives rise to aiiother 
new grade of animal, which can take advantage of a new s('t of niches 
or else commandeer them from lowlier competitors, who arc apt 
reluctantly to become extinct. 

Of course, niches may not be as simple as we name them. For in- 
stance, to flying insects air is air, but to birds it is air with insects 
in it. Furthermore, and generally speaking, bats and birds keep out 
of each other’s way by using night and day respectively, so that tin' 
same niche is n'ally two. At all events, once there app('ars such a dis- 
tinct grade of animal as birds, there follows a typical adaptive radia- 
tion. And the birds, with owls, ducks, sparrows, and ostriches, have 
shown this on a major scale, together with a minor closeness of adap- 
tation to the minutiae of environment that has made them one of 
the great objects of natural science. 



GENERALIZED AND SPECIALIZED 29 


Generalized and Specialized 

There is a useful distinction to keep in mind in viewing this pattern. 
Animals, or parts of animals, may be generalized or specialized. The 
distinction is not really clear-cut, since the same animal may be 
generalized in some waj s, specialized or extreme in others. But it has 
some meaning for man, \\h(*n wc' come to him, since, although he is 
certainly specialized in some ways, he never during his long history 
got caught in a blind alley which would have cut him off from progress 
to the point he has reached. 

Consider illustrations. A giraffe is quite simply specialized in height. 
Parasites are specialized for living on, or in. another animal and cannot 
exist by themselves. An anteater has let his teeth go and has empha- 
sized claws, snout, and toiigue lor tearing away the ants’ protection 
and licking them up. Specialization often runs in straight lines toward 
extreme forms, toward a higher degree of adaptation for the same ob- 
ject. Tha*^ is to say, if it is successful in the first place, then more and 
more of the same medicine may be better and better. The steady 
development of size and tusks in the elephants, and then of highly 
peculiar teeth, is one of the clearest pages in the annals of paleontology. 

The advantages of specialization are clear. The disadvantages lie in 
limitation of change, since specialization is something of a one-way 
street: a species is most unlikely to go back over the same ground, 
becoming less rather than more adapted to the same life. Can we 
imagine the happy dolphin growing back his ancestral limbs? In the 
limitation of change lies both a danger of extinction and a degree of 
improbability of evolving into a generally higher form of life, though 
of course this has bothered the heads of few of our dumb friends, 
present or past. The limitation is particularly obvious when speciali- 
zation takes place*, as it often does, through loss, as in the modern 
horse, who has narrowed the number of digits down to one on each 
foot. “The Moving Finger writes; and, having writ, moves on.” Marked 
specialization is a disguised strait jacket, a surrender to environment 
for the sake of a close and comfortable adjustment to a narrow way of 
life. Of course, the rewards are great, or most animals would not be 
specialized. 

A generalized animal, on the other hand, is one which has kept the 
initiative and departed less from the general form of its forebears. A 
truly generalized animal is apt to remain a primitive one, of course, 
but in the sense I am considering here, a progressive animal may un- 
dergo fundamental changes (developing the lungs of land-dwelling 
vertebrates or the warm blood of mammals) which still allow great 
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\ ariations to develop on the same pattern. Thus such changes arc not 
speeiali/ations of the limiting variety. They are not so much meek 
adjustments to the environment as conquests of it, blows for freedom 
rather than for slavery. 

Now of course neither kind of animal is necessarily inferior. There 
is the constant tendency for generalized forms to become specialized, 
and most higher animals are specialized to a clear degree. And both 
kinds run the hazard of extinction. Specialized types may find them- 
selves caught in a change of their surroundings which they lack the 
capacity to overcome, and paleontology is the graveyard of specialized 
species. But it is also the gravevard of generalized ancestors who were 
eliminated by their own, more specialized and more successful de- 
scendants. The little eohippus, for instance, could not have survived, 
competing with his own ever horsier oilspring, let alone fighting off 
the growing, specializing progiMiv of his carniv'ore contemporaries. 

In any case, as I said before, the distinctions are not clear-cut. A 
generalized animal may be primitive or progressiv e, and a progressive 
animal may be both geiuTalized and specialized at tlie same time. 
This is what applies to us ourselves, tor man has preserved a nice 
balance. Springing from generalized but highly progressive relatives, 
he became decidedly specialized from the waist down, and this, we 
shall see— a specialized development— was what suddenly made him 
human. But his humanity is really above the waist, and here the pattern 
was more generalized. 

Look at his brain. It is not simple, but it is not specialized, being 
only the most advanced, the* best, of mammal brains. It is enormously 
developed as to size and refinement— so much so that it has been able 
to perform new kinds of function, like speaking in language— but as 
far as can be told this is a matter of size, since vve are merely the 
biggest-brained members of a big-brained tribe, that of the apes and 
monkeys. Consider also the brains connections with the rest of human 
anatomy. Man has long met his needs by doing things internally, in 
his head, rather than externally, through adaptation of his body parts. 
And, fortunately, whatever the course by which he attained his big 
brain and high mental powers, once he had done so he found himself 
unburdened by physical specializations like hoofs or a trunk. So he was 
able, because of his gc'iieralized nature, to turn his hand to the most 
complicated of pursuits. 

IiT his limbs vve can find the best contrast of the general and the 
special which man affords. His foot is a really specialized organ. From 
the simple foot of his more generalized relatives it has been made over 
into a unique arched platform. It is solid and strong: it is able to apply 
a powerful force at the ball, and it is thus the only foot which can take 
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Skeletons of forclimhs, showing adaptation to the rl,ITcrcnt uses. 

A. the proto-manimali.m pattern, in a inammal-like reptile. 

B. a horse, highly modified by lengthening of the lower part, and 
loss of sepal ate foieaim bones and of side toes. 

C. man, with a general retention ol the basic pattern. Partly follow- 
ing Gregor)'. 

a human step. Clearly it will never go back to being the hand-like 
affair which is the proper primate appendage (weird as it may look 
to us). In all truth, our toot is our most human characteristic. 

Our hand, on the contrary, is qiu>e generalized. It recalls the 
fundamental vertebrate plan and has lost \irtually nothing from 
its most primitive mammal ancestor. This is equally true of the wrist 
and arm. Instead of cutting down on the varied possibilities inherent 
in the original pattern, we have enormously increased them. Gently 
evolution has modified and refined the whole limb for flexibility of 
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movement and delicacy of grasp, through such features as the rotation 
of the two bones of the forearm and the ability to oppose the thumb 
to the fingers; until altogether the hand has l)ecome tho» unfettered 
genie of the brain. It is the best possible illustration of the blessings 
of keeping a generalised form, broadening and refining it, rather than 
accepting its distortion so as to obtain a special reward. Such hands 
are a feature of the whole order of Primatevs, which is a generalized 
order, anvhow. But mans hand is among the most generalized of them 
all. 

IIow at last can we \icw the whole pattern of forces, principles, 
grades, specializations, as they are manifest in a typical evolutionary 
history? If you like mental diagrams, suppose you have a large, empty 
house of a number of stories, with stairs going up the center. Let the 
several floors represent the main grades of organization— the forward 
evolutionary steps— and the corridors and rooms stand for the paths 
of special adaptation and the en\ ironmental niches to which they lead. 

Suppose our first land ancestors move into the ground floor. From 
the hallway there takes place an adaptive radiation throughout that 
floor, the occupants quite unconscious of higher floors and proud of 
the rooms they come to occupy. Then one family clambers up to a 
luwv floor, and a new scurrv for rooms takes place. Far from the stairs, 
in the distant rooms (which may represent c\\treme redecorations like 
flying, swnmming, or burrowing), happy recluses setth', newer to see a 
stair again. But back at the middle certain less adventurous occupants, 
who have bc'en eying the staircase all the time, go up to still anothc'r 
floor and give rise to another radiation, occupying a set of rooms 
having a plan rather similar to the floors behnv. 

Man, of course, has got up into a little belfry all his owm. It appears 
that his ancestors never got far from the* stairs; his generalized nature 
shows it and the record proves it. And his later fored^ears have been 
rather obscure animals, leaving most of the stage to others. During 
recent eons, as a little ape-like person, he looked about and saw the 
herbivores becoming alert and spc'edy runners and the carnivores de- 
veloping fangs and claws and a furious killing power. lie had no such 
gaudy accomplishments, but as he came to stand on his legs he could 
use his hands for whatever it ainnsc'd him to do, and at last he found 
this to be a niche of a fabulously rewarding kind. He seems at the 
same time to have been accustoming himself to living in families or 
small groups, with strong ties, for he never was a solitary animal. There 
was little about him then to attract attention or command respect, but 
this lusterless past paid off at tremendous odds in the end. 
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If you have a backbone you arc a vcTtebrate. You, dear reader, 
are a mammal, l)est of the vertebrates, but you could be a bird, a 
snake (reptile), a frog (amphibian), or a fish and still qualify. 

This jointed backbone, the vertebral column, is the basic part of the 
skeleton of the vertebrate animals, together with a skull and a rib cage; 
and most vertebrates have two pairs of limbs. Tne skeleton is con- 
structed, like the body as a whole, on a plan of bilateral symmetry, 
so that th^ two sides of the body mirror one another. And the skeleton 
is mainly or wholly internal. This makes it a better support than the 
external skeleton ol lobsters or beetles, and it also allows more compli- 
cated and advantag(*oiis arrangements of the muscles. For these reasons 
it makes possible both large size and high activity, and only among 
the vertebrates have there appeared giant animals: elephants, giraflFes, 
or the tyrannosaurs. It is true that some invertebrates have become 
large, like the giant clam, or the octopus, or the giant squid, when 
they were supported externally by a reef or water; but when verte- 
brates also took advantage of such support they reached bigger sizes 
still. Witness the colossal brontosaurs of the Mesc'^oic swamps and 
some of our modern whales, the largest creatures e\ t* to exist. 

Another trait of vertebrates, important to large size, is their internal 
fueling system— the combination of what we look on as our respiratory 
and circulatory systems. The whole thing is centralized: oxygen is sup- 
plied to the blood at centralized, specialized points (lungs or gills) 
and then carried by the blood, along with nutritive substances from 
food, over a centralized network of vessels, under pressure supplied 
by a special muscle, the heart. This is where insects fall down badly, 
since they must meet their oxygen needs by having air penetrate 
through small channels, opening directly to the surface of the body. 
This device will not work beyond a certain depth, and so the body 
cannot be very thick or large. Next time you dream of a tiger beetle 
as large as you are, do not take fright. It is not real. 

The vertebrates arc only one of a dozen grand divisions, or basic 
body plans, of animal life. Some of the invertebrates may be fantasti- 
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cally numerous, like the one-celled animals. And in numbers of species 
the arthropods ( joint-legged creatures such as crabs, centipedes ) lead 
all others, since the group includes the insects. But we pu/^ the verte- 
brates at the top, because they have produced men, as well as rank on 
rank of the other most highly organized animals of the world. Their 
body features are not all unique: insects have bilateral symmetry, and 
a head with sense organs and a mouth, as we have. And invertebrates 
may even have fairly good eyes. But the vertebrate combination of 
traits eventually allowed such size, freedom of motion, and nervous 
development as to put the vertebrates quite off by themselves. 

The Rise of the Fishes 

The first vertebrates did not look like much, suggesting a small 
stripped-down fish. However, the potential—the peculiarly happy 
combination— was there. After a very long time the fishes themselves 
became enormously successful, and from the fish stock stemmed the 
land animals, in a sequence of upward steps which at last made possi- 
ble the rise of the mammals and man. The ground plan, it is true, 
called for a good deal of working over, and each stage of improvement 
needed the preceding stage as a platform to build on. We began as 
fishes and we ended as men, but in between we went through some 
profound revolutions. Amphibians got out of the water, without really 
conquering the land. The reptiles conquered the land, but not the 
weather. The mammals conquered the weather and, counting their 
other achievements as well, needed no further basic revolutions to pro- 
duce humanity, but only somt fortunate arrangements and develop- 
ments of what by then had come into existence. 

To begin with beginnings, there have been four classes of fishes: 
the jawless, the armored, the cartilaginous, and the bony. The first to 
appear— and from what ancestors, nobody knows— were the jawless os- 
tracoderms, the “shell-skins.” Any typical vertebrate has a good 
internal skeleton, fins or limbs, and upper and lower jaws to bite with. 
The ostracoderms had none of these. They were, however, fish-like in 
general form, with bony scales (and bone is distinctly a vertebrate 
patent) and, in some of them, a bony head shield. Known evidence 
of any internal skeleton is restricted to the head region of one group. 

So the ostracoderms were not typical vertebrates. However, they cer- 
tainly were not anything else, and they had at least one unmistakable 
vertebrate feature: the same kind of three-part brain, and associated 
cranial nerves leading away from it, as is found in all other vertebrates. 
They flourished for millions of years in a wide variety of forms; their very 
variety suggests that the class was already old when the most ancient 
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fossils we know were forming. While they were still flourishing, the 
armored fishes appeared. Probably these came from ostracoderm an^ 
cestors, but they had true skeletons and primitive jaws, and in most 
cases a body form suggesting that they were faster, better swimmer^ 
than their old jawless predecessors. Then followed two higher classes 
still: the sharks and rays, whose skeletons form only in cartilage and 
do not change to bone; and the bony fishes we know, with light, 
strong fins, and good internal skeletons giving them powerful bodies 
for fast swimming, and fully formed jaws and teeth. 

Now in all this evolution the fishes were not becoming more manlike; 
they were becoming more fishlike. The jawless fishes vanished long 
ago, except for one or two aberrant relatives like the lamprey. Tlie 
armored fishes are complt^tely extinct. The sharks, though persistent, 
have never been dominant. It is the light-scaled or thin-skinned bony 
fishes which, after several stages of modification, have become the 
magnificently adjusted, successful and varied tribes »ve see today. Fur- 
thermore, this evolution was not a neat train of successive generations. 
It was more like a series of experiments. The armored fishes have not 
been traced light out of the jawless fishes of their time or earlier; 
there are no clear links, and they appear rather to have arisen sepa- 
rately from a common undiscovered ancestor. And from some similar 
but as yet unknown stem, doubtless at a higher level, came the two 
later classes (cartilaginous and bony), to compete with one another and 
their unfortunate poor relations. 


Conepest of the Land 

Out of the midst of this sprang the ancestry ot the land animals. 
Pilgrims, so to speak, left the house of the fishes au i marched off to 
found a land house. Like that of the fishes, it was occupied by four 
classes: the amphibians on the first floor (still pretty damp), the rep- 
tiles on the floor above them, and the birds and mammals atop these. 
Here the architecture of the house must be changed a little: from the 
reptile floor there is no eentral staircase, but rather two, leading from 
different reptile branches separately up to birds and mammals, who 
are not directly connected. (As a matter of fact, the same design can 
be applied to the bony fishes and the sharks. ) 

In the fish house practically nothing is known of those mmates who 
lived close to the stairs or actually cli,4jbed them. In the land house 
things are much better, and we can now practically see climbers on 
the stairs themselves all the way up. It used to be argued against the 
idea of evolution that these links were missing. But modern evolution- 
ary theory, as I have explained, expects the stair climbing to be rapid. 
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and remains of the climbers to be few and rare. And in any case the 
links are no longer missing. Good examples have been found through- 
out, even to that famous feathery reptile, that toothy bird. Archae- 
opteryx, 

This is how the migration to land came to be made. In their early 
days, there were already two main branches of bony fishes, both with 
heavy scales and both with true primitive lungs as well as gills. One 
branch, the ray-finned fishes, progressively reduced their scales, per- 
fected speed, turned the ancient lung into a swim-bladder, or air bal- 
last tank, and became the multitudes of the modern streams and 
oceans. The other branch, which may be broadly called the lobe-fins, 
kept their lung.N and had fins which were not membranous with spiny 
frames, but were fleshy lobes with fringing fins, having a small bony 
skeleton inside them—a skeleton, in fact, with the first elements of the 
limbs we have ourselves. 

This lobe-finned branch, successful for a while, fell behind the ray- 
fins and has almost disappeared. One distantly related line led to the 
three living hingfishes of South America, Australia, and South Africa, 
who can breathe air during the partial or total drying up of their homes 
in the dry season. Another stock of lobe-fins, the coelacanths, took to 
salt water and floiirislu'd into the Cretaceous period, aftcT which, over 
seventy million years ago, signs of their fossils disappear from the rocks. 
They had always been thought totally extinct, until 1938, when a live 
one was caught off East Loudon, South Africa. This was no less stagger- 
ing than meeting a live dinosaur would be. It was sent to the local 
museum, but the curator was away; some time went bv before a 
photograph reached him'and he recognized it for what it was. And 
a five-foot coelacanth decays with as much enthusiasm as any other 
five-foot fish. It was taken to the taxidermist and stufled, with most 
of its original stuffing, alas, being thrown away. This is all right 
acs*^hetically and all wrong scientifically. Luckily the tragedy was 
made up for. Since 1952 other specimens have been taken from time 
to time near Madagascar; probably they had been caught at intervals 
for years without their worth being recognized by fishermen. At any 
rate, we now know that there has been an extraordinary survival of 
one or two species in the western Indian Ocean after the general dying 
oft of the group as a whole. 

The main stock of lobe-fins, or crossopterygians, lived in fresh water, 
and from these the amphibians derived. It was made possible by two 
glorious preadaptations, the lungs and the almost-limbs. I have earlier 
suggested what happened. A stock of these fish was caught in stagnant 
and drying inland seas or streams, and they were able to keep alive 
by breathing while they dragged themselves on their stumpy fins to 
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DAW L ESS FISHES 

Rise of the fishes. Representatives of the four classes, not drawn to 
scale. The coelacanlh shown is the surviving Latimcria. After 
Gregory and Roiner. 


better water. Without these “limbs,’ of course, they would have 
perished entirely, as doubtless other water life aiound them perished. 
Perhaps they were persuaded to dally in the mud by such easy prey; 
perhaps at first they were lured b) fresh bodies of water, and later 
simply by fresh bodies. 
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Ancient Amphibians 

« 

One kind of animal which resulted from this is actually known. The 
fossil Ichihijostega had small but well-developed legs, with feet, and 
a good shoulder girdle and pelvis. But he had a weak back— a poorly 
jointed spine— and a long, very fishlike body, with actual rudiments 
of a fin along the top of the tail. He was a real halfway stage, but he 
had nevertheless passed out of the fishes. A slightly higher stage fol- 
lowed, that of the labyrinthodont amphibians; and with these, amphib- 
ian life was established, the new house was occupied, and a major 
radiation took place throughout the ground floor. 

These early amphibians were well formed, and progressive for the 
times, with good limbs. The basic type looked like a stumpy lizard 
or alligator, and some species were about fi\e feet in length. It is 
evident that they continued to inhabit streams and swamps a good 
deal. They are called the labyrinthodonts because of a complex folding 
of the tooth enamel. But this same trait runs back through Ichtlujosicga 
to the lobe-fins. So do other traits, quite aj)art from lungs and the 
limb bones. For example, all had teeth around the ('dge of the mouth, 
but in addition they had special teeth in the roof and floor of the mouth, 
perhaps for grasping slippery fi.sh more firmly. All had the same telltale 
arrangement of the many bones forming the roof of the skull, changing 
only in relative si/e and the loss of gill covers. Thus the tracing of 
ancestry is no mere inference, drawn from the finding of amphibian- 
like fish and fish-like amphibians, with a link between. Rather, there 
is a family likeness in skull details which proclaims true relationship 
in a most particular way. 

You do not see many amphibians today: frogs and toads and, with 
a little more looking, newts and salamanders. They have all changed 
from their ancient ancestors, losing the scaly surface and dropping one 
digit on the front foot, from five to four. Tlie frog-toad branch is ex- 
ceptionally specialized, with holes in the skull top, a short, stiff, ribless 
body frame, and powerful hopping legs. So the old amphibians, 
dominant while they were still the best things on land, have suffered 
a great decline from which the frogs, in particular, have escaped only 
by intense specialization. It is obvious that this peculiar path of theirs 
led to survival, but it fs not obvioiis why. 

The amphibians, after all, did get us part way out on land, and we 
should not sneer at Adam for his wardrobe. TTiey added true limbs 
to the fish torso, with developed limb skeletons in place of the 
undifferentiated limb rudiments of the cro.ssopterygians. And they gave 
us the model for an ear, formed from a stretched membrane, and 
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borrowed a small bone from the jaw supports to pass its vibrations 
inward. But their debits eventually outweighed their credits. Their 
eggs are stiill small, like those of fishes, and must be protected from 
drying up; they must be laid in or near the water, and the tiny tadpolfl 
must live in water, using gills, while it grows. And the amphibian 
lungs are inefficient, as are the heart and the arrangement of arteries. 
The whole system is a makeshift from something \N’liich is really suited 
to gills and to the water, just as the first venture onto land was a 
makeshift, not a carefully planned project. The first amphibians were 
land-going fishes, and they, and the salamanders after them, did not 
use their limbs alone to walk, but bent the powerful body, fish-fashion, 
as they put forward a foot, now on one side, then on f Ik' other, throwing 
the spine into S-curves. It is like the first automobiles, which w'cre 
horseless carriages: a motor took the horse’s place, but ihe carriage 
was still a carriage, and it was only little by little that the carriage 
followed the lead of the new kind of locomotion : nd changed in every 
way. 


The Reptile or the Egg 

But if the later story of the Amphibia was stagnation and collapse, 
the earlier was progress. Even while the labyrinthodonts were making 
some use of the new world of land, one branch continued to improve 
its basic structure in what turned out to be the direction of the rep- 
tiles. To use the house idea, it was as though this line had barely 
paused at the ground level before starting up the stairs to the next 
floor. And again paleontology has caught an animal, known as 
Scymouria, in the act of stair climbing. He had a skeleton much like 
the basic reptiles in a number of details, but his sk ill was a good deal 
the same as that of one branch of the labyrinthodonts, in the number 
and arrangement of bones. And he had, in the roof of his mouth, some 
of those special extra groups of teeth which first appeared all the way 
back in the lobe-finned fishes. Most people call Scymouria an amphib- 
ian, but some class him as a reptile; nobody knows how to decide the 
point, without discovering whether he grew from a tadpole or not. 

On the landing just above, we find the “stem reptiles,” the ancestral 
group from which, once more, sprang a great and still successful 
progeny. Now at last there could develop v(Tt('brates who were truly 
at home on land. In many ways th. reptiles improved on the early 
amphibian skeleton, and stabilized it. They reduced the number of 
joints in the “fingers” and “toes” of the feet to a smaller, standard 
number, though not as far as we ourselves have done. At the same 
time, they had separated from their amphibian progenitors before the 
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latter had lost a digit from the front feet, otherwise we ourselves should 
now have only eight fingers and thumbs. The spine was stronger and 
better articulated, and at least two ribs, rather than one, formed the 
attachment of the pelvic girdle to the spine. In the skull fewer separate 
bones were retained to form the roof, and the teeth, though still re- 
placing themselves without limit and still accompanied by extra groups 
in the palate, came to differ somewhat in shape, for different purposes. 

But none of this would have made the reptiles more than high-class 
amphibians, nor would it have allowed the spectacular radiation which 
followed the stem reptiles. There were other reasons for this. First, 
there was a greater enclosing of the body, not only through good scales 
or horny plates but especially through better lungs, better kidneys, and 
a better constructed heart and circulation. The living amphibians have 
to get much of their oxygen, and give off some of their waste products, 
directly through the moist skin, all in damaging admission of fish 
lineage. This lineage was overcome and cast off by the reptiles in no 
more positive and important way than in their new kind of egg. 

Professor Romer of Harvard, whose explanation I am quoting, 
considers that in fact the reptile egg cain(' before the reptile. Natural 
selection would have helped such an egg along as it developed, in 
the amphibian world then existing. The ordinary amphibian egg is a 
mere speck of an embryo in jelly, which will quickly dry up out of 
the water, and from which a tiny tadpole must soon hatch, to swim 
about and fend for itself, being much more likely than not to be eaten 
by the first larger creature that comes by. Various modern amphibians 
have tried ‘ to combat this grim destiny by laying their eggs not in 
water but in damp hollows, or even by carrying them secreted on the 
body, in little pockets, or bunched around the legs. But some ancient 
amphibian species (probably like Seymouria) managed far. better, 
evolving an egg with a shell, a large egg with plenty of yolk ( though 
the embryo, as you can see in any hens egg, is as small as ever). 

This egg need not be kept wet— the embryo is protected by a fluid 
mass, within the amnion, which was retained, along with some other 
membranes, by the birds and the mammals when they in turn arose 
from reptiles. The embryo in this egg grows and grows, on yolk ab- 
sorbed by its gut, until is is nearly as large as its egg, and then it steps 
out into the world fully formed, a small version of its parents. It is a 
real land animal, not a tadpole. And the possessors of this egg. 


^Of course, they have not “tried” to do anything. For simplicity of statement, I 
am using here, as at other points, dramatic language and the active voice to 
convey the nature of adaptations brought about in a species through natural 
selection. 
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whether they knew it or not, were free of the water at last.^ From 
them came the stem reptiles, parents of all higher vertebrates to follow. 
The reptiles have even penetrated the deserts, where amphibians can- 
not exist, and have in fact made them a favored habitat. ITiis alone is & 
symptom of how, in an egg, the reptiles had found the key to the open 
spaces of the land. 

The stem reptiles were already well established during the heyday 
of the amphibians, down to two hundred million years ago. Then, with 
a vigorous expansion in the Mesozoic, lh(' Agc‘ of Reptiles, they showed 
what the reptilian structure could do. In a wonderful example of ra- 
diation they invaded the seas and the air, with the ichthyosaurs and 
the pterosaurs, and on land they produced adaptations of every kind 
for hunting and defense. They did not, perhaps, give rise to all the 
types or niche fillers produced by the later mammal radiation, but on 
the other hand the mammals never produced a form of life to compete 
with a snake, a turtle, or an alligator. 

While these familiar kinds were coming into being, the center of 
the stage swarmed with monsters, the dinosaurs and the other great 
ruling reptile^. Surely an obseiNcr from space might have thought them 
the final sovereigns of this planet s animal kingdom, from whose thrall 
the world was never to escape. Size was the order of the day; many 
species reached appalling bigness, and most of them were large. The 
carnivorous dinosaurs were, at the same time, very active by modern 
reptile standards, some of them becoming adapted to running on their 
hind legs for greatt'r speed. The giants may have resulted from several 
forces of natural selection: the protection which size affords, a 
steadier body temperature in a larger mass, and eeonomy in feeding- 
greater bulk of food, to be sure, but less constant stuffing. The huge 
lierbivores of the swamps were the largest of all, but their meat-eating 
cousins, like Tyrannosaurus, who could stand nearly twenty feet high, 
were the most dreadful. Almost every section of the earth shook to 
their tread, and it would have seemed that, in the dinosaurs. Nature 
had made her last and greatest effort. No wonder that they still com- 
pel the imagination of man, who never saw them living. 

Certainly they were a success; their adaptability shows it, and they 
reigned for a hundred million years, no small interval of time. And 
then they failed. It is by no means clear why. But the suspicion is 
strong that their size somehow brought them vulnerability, as speciali- 

2How ninch tliis means is emphasized by Romor as follows: “As far as can be 
told from the fossil record, the adult structure of the very earliest reptiles showed 
little if any advance over that of their amphibian relatives and contemporaries. 
It was solely owing to the ainniote nuKle of development that the evolution 
of higher vertebrates was made possible.” (A. S. Romcr, “Origin of the Amniote 
Egg ” Scientific Monthly, August 1957 )• 
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zation is so apt to do; that tlieir proudest boast was also their Achilles’ 
heel. They must have been closely adjusted to a warm, moist, lush 
climate, in which they had developed and which endured a»very long 
time. Giant herbivores, then, needed giant swamps, and giant carni- 
vores certainlv needed giant herbivores. There are some signs that 
mountain building took place late in the Mesozoic, changing climate 
somewhat and draining swamps, which proved too unsettling for rep- 
tiles 'of such bulk. At any rate, they went, in a short time and from 
every part of the world. 

While the big reptiles hold sw^ay, only a watchful eye would have 
detected other animals in the landscape. They were there, however, 
apparently con>frained from expansion by the saurian success, and 
probably living in danger, with every sense cocked for the approach 
of a dinosaur. These were, of course, certain other descendants of the 
old stem reptiles: the li\ing, non-gigantic reptiles, and the mammals. 
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V>4 AN YOU now imagine a world without birds or mammals? I mean 
the modern world, with these animals suddenly removed, not an 
ancient scene still rumblijig with dinosaurs. A landscape with no birds 
in the trees, on the lakes, on the shore. No bats in the dusk; no deer, 
no skunks, no woodchucks, mice, or squirrels in the woods; no lions 
or antelopes or baboons in the plains; no men, women, or children. 
It would be an empty landsc'ape and a quiet one, with only the sea- 
sonal 'Toak of frogs, buzz of insects, or noise of summer thunder, 
autumn leaves, and winter wind. That is how much the mammals dom- 
inate the earth today. 

Of course, in the time of the early land animals there was plenty 
to see and hear. Though noises were perhaps less significant and 
varied, the amphibians and the reptiles had developed several differ- 
ent ways of picking them up- through an eardrum membrane, or 
through the jaw or the forefoot— and of passing them to the skull 
through the stapes, that ear bone transformed in amphibians from the 
fishes' jaw stiffener (the hyomaiidibular). Noises arrived at the skull 
in the region of the old balancing o.g.in of the fisii which was actually 
a sort of meter to register pressure and movement of liquid, and there- 
fore already equipped (preadapted) to pass along to the brain in- 
formation about sound waves. So in addition to keeping balance, it 
became, and still is, the inner ear. But outside, in the middle ear, the 
stapes got some unexpected help. In typical reptiles the lower jaw 
was made up of se\'eral bones, but in the immediate ancestors of 
mammals the tooth-bearing bone enlarged, and the others grew 
smaller until in mammals they left the mandible entirely. But they did 
not vanish altogether. The hindmost ( articular ) had been acting as the 
joint between jaw and skull, in partnership with another small bone of 
the upper jaw ( quadrate ) . 

Now in the transformation I have been describing, the jaw devel- 
oped a new joint with the skull at a different place, and left these 
small servants without joint duty. However, they had evidently also 
been serving to transmit ground or air vibrations, picked up by the 
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Origins of the middle ear bones in mammals. All arose from gill 
.irch supports of fishes,^ originally existing as simple upper and lower 
paired elements. The parts concerned are numbered, as follows: 
i: articular 'which became mallrus (hammer) 

2: quadrate which became incus (anvil) 

3: hyomandihular which became siapes (stirrup) 

Stafre one: cartilaginous skull of a shark. One pair of gill supports 
has become upper and lower tooth-bearing jaws, loosely hitched 
to the skull. From the hinder parts of the primitive jaw plates there 
later developed, in tlic region of the joint, specific small bones: the 
articular below, the (juadratc above. The upper jaw was also sup- 
ported behind by part of tlic next pair of stiffeners, the hyoman- 
dibular. 

St/tge two: skull of a mammal-like reptile, seen from \indcr the left 
side. The articular and quadrate, though small, still form the 
surfaces of the jaw joint. The hyomandihular has become the 
stapes, a separate bone running from the quadrate inward to the 
side of the brain case. (Note also that this animal has two 
occipital condyles, on either side of the foramen magnum, a 
mammal trait.) After a model by Watson. 

Stage three: cross section of the human ear. The three bones have 
become very small, making a series carrying vibrations from the 
ear drum directly to the fluid of the inner ear. After Baer. 
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mouth and jaw, to the stapes, and they continued in this capacity, 
though now getting their vibrations from the outer skin, where a true 
ear deveUped. Thus in the niaininals these two bones (becoming the 
malleus and the incus ) joined the stapes to become the delicate, threfi- 
bonc mechanism of our middle car, able to vibrate with great 
sensitivity to a rich variety ol sounds. 

This change, though gradual, was striking. In fact, paleontologists, 
finding a fossil skull of one of these transitional animals, will class it 
as mammal if the jawbone is single, and as reptile if it still has vestiges 
of the other bones. This is the best single distinction, in a stage of 
evolution where lines are hard to draw. Ikit there are certainly better 
reasons for mammal superiority than mammal cars and jaws. Just as 
the main key to reptile life was a new egg, so the main key to mammal 
life was warm blood. Jn each case, there were many generalized 
skeletal and bodily improvements, but in each case some leading de- 
xelopmeiit gave meaning to the others. 


WLal Warm Blood Means 

“Warm blood” is a simple naiiK* for a whole complex of things. First 
of all, of course, it means a high body temperature, and a constant 
one, maintained throughout the* body. The importance of this to the 
mammals cannot be over\ allied, because it is what gives them their 
acti\'ity and organization. Activity comes from a high efficiency in feed- 
ing the muscles with substances derixed from food, and in being able to 
release the energy obtained suddenly and in huge amounts in response 
to a nerxous command. It also requires a lullness of nervous co- 
ordination and dexelopment. The biochemical pi '.cesses back of this 
seem to function b(‘st in a constant tianperature no- far from a hundred 
degrees Fahrenheit. Mammals all have such a temperature, and the 
birds, who evob ed warm blood entirely independently, have tempera- 
tures a degree or so higher. This constant internal warmth makes mam- 
mals able to go into any climate, even the arctic seas, while retaining 
their high organization. But primarily mammals live at a higher pitch, 
a higher turnover ot energy, anywhere and all the time. 

Reptiles have no such independence. We call them cold-blooded, 
which means that their body temperatures are lower and variable. 
They cannot retain the heat they generate, and so they are greatly 
affected by the temperature of then surroundings. They are, in effect, 
stupefied by the cold anil rtmdered inactive, but excessive heat is dan- 
gerous ior them also. They must have evolved a degree of tolerance 
for temperature changes as they rose from the fishes, who can stand 
very little fluctuation, but while the reptiles have some mechanisms 
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for responding to heat or cold, these arc inefRcient. Their egg gave 
them the freedom of the land, hut this was really only the tropical 
regions, for they occupy temperate zones at the price of surlender of 
action for half the year, and to colder areas they cannot go. By way 
of comparison, you might say that being a reptile is like living in a 
cave with a fire at the opening, while being a mammal is like living 
in a modern house, with insulation, a central furnace, and a thermostat. 

The thermostat lies in the nervous system and brain. The insulation 
is provided by hair and fur, a patent of the mammals, and by fat in 
some places where it is needed. The rexerse insulation, for getting 
rid of heat, lies in a good supply of sweat glands in the skin, to cool us 
by evaporation, fhe whole system is backed up by improx ed circula- 
tion. There is a four-chambered heart, xvhich keeps the blood going 
in a double circuit: to the body and return, and then to the lungs for 
freshening and return, and back to the body. Thus bright red blood 
full of oxygen goes from the heait out to the body, unpolluted by stale 



sx'stem xvas transformed from a .single into a double circuit. 

A. In the fishes, blood is pumped bv the heart through the gills, 
where it is oxygenated, and then direct to the body tissues and 
l)ack to the heart. In air-using fishes, some blood j)asscs via the 
lungs instead of the gills, returning to the heart. This becomes 
important when air must be dc'pendcd on. 

B. In amphibians the gills are lost, and the lungs begin to be a 
separate circuit. hVeshened blood from the lungs is partly separat(*d 
in the atrium, the heart’s first chamber; hoxvcver, fresli and stale 
blood may be .somewhat mixed on going to the body tissues. This 
is not as inadaptive as it .s€*(*ms, since the body (skin and mouth) 
also acts to fr(*shen the blood to a considerable degree. 

In the mammals, in xvhom lungs do all the work, the heart is 
fully divided into two halves (four chambers), and no mixture of 
the two streams of blood passing through takes place. 
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blood returning to go to the lungs; this complete separation does not 
exist below the mammals. (The birds, quite independently, evolved 
the same system, suggesting its importance.) And the supply of oxy- 
gen, as a needed fuel, is helped by a bony palate, which separates tffc 
nasal channel from the mouth, the channel for food. It is also helped 
by a diaphragm at the base of the chest, which separates the abdomen 
from the heart and lungs and is pulled down to suck air in large quan- 
tities into the lungs. 


Born Alive 

Another vital achievement of the mammals is live birth. The mam- 
mal embryo grows in a suit of membranes clearly betraying their origin 
in those of the reptile egg, to which a n(‘w one has been added, the 
placenta. This is a fat disk of blood vess(ds through which, from the 
umbilical cord, runs the blood stream of the uiibi>rn young. Through 
the walls of the placenta and of the woml) this blood stream comes 
so nearly in contact with that of the mother, though without mingling, 
that the two mav exchange' all the oxygen, nourishment, and waste 
products which the lif(' ot the fetus demands. Basically, it thus lives 
by precisely the same things as its parent. It is as good as being out 
of doors, and takes no cllort. The Ictus is, practically speaking, a pure 
parasite on its mother. 

Consider the \irtu(\s ot this snsU'iu. The warmth and protection it 
furnishes the unborn are uselul, of course, but the birds attain the same 
ends in other wa\s. Mainly, there is a much higher limit both to the 
amount of nourishment this piiatical proto-infant can requisition and 
to the time it takes in the process. In aii egg it svtu'^d eat and grow its 
way outward to the shell, and then it must hatcl iir starve; and the 
si/e of an egg has practical bounds— ask a hen. Among mammals, on 
the other hand, perhaps onlv human beings and a few of their relations, 
with their overloaded heads, are putting the principle of live birth to 
anv strain. The blank check on tiiiK* and energy permits the unborn 
a gradual development to a high level, and a decent size, before it 
must face the harsh world. 

And provisions have also been made to extend the protected 
development for a relatively long time alter birth. First are the 
mammary glands, which produce a concentrated food in the form of 
milk. They have given the class its name, of course, even if they are 
not its most important feature. Second are all the natural behavior and 
strong emotions which lead the mammal mother to care for her 
nurslings in the most devoted and unselfish manner through their in- 
fancy. Except for birds, most other animals never see their children. 
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Mammal Skeletons 

f 

The mammal framework, the skeleton, is built on the fundamental 
vertebrate one, but is clearly improved over that of reptiles. The im- 
provement is marked by two main trends: reduction of the number of 
bones used, and differentiation or specialization of those that remain. 
At the same time, a number of quite new features are present, so that 
the whole thing is a far more efficient engine than its prototypes, some- 
thing of no small importance to ourselves. For example, the skeleton 
is more solid, yet more flexible, because of the high dt'gree of modeling 
of joints and ol muscle attachments on bone siirfaci's. Furthermore, 
ossification is very complete, meaning that cartilage is almost entirely 
replaced by bone. In mammals caitilage serxes piincipally to line 





Epiphyses in mammal bones. The immature hip, leg, and foot 
bones of man, to show the epiphyses and other parts before final 
union. 
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joint surfaces— it provides smooth and tough veneers of gristle so that 
two bones do not grind directly on one another. 

Thus th^ skeleton supports mammal strength and activity and, by a 
new mammal invention, does this even during growth. In lower verte- 
brates the working bones of the limbs and spine take their shape ( ossify 
as bone) within a cartilaginous matrix which blocks out the shape be- 
forehand, so that the center of the shaft or body is bone, growing to- 
ward the ends or joints, which remain cartilage, serviceable but less 
rigid than bone. But the growing mammal has new centers of 
ossification for the ends as well as for the shaft of the bone, with 
cartilage between, so that the caps or joint surfaces (epiphyses) are, 
like the shaft, of bone. This gives the active, growing animal the 
advantage of a more perfectly formed skeleton during his develop- 
ment, while allowing the bone to grow freely in the cartilage lying 
between epiphysis and shaft. These parts unite and l)ccome a single 
piece only at maturity, when the animal definitely slops growing. 

The mammal spine is reduced, especially in the tail. Ribs are lost 
except hi '^1? thorax, so that the neck is free. The back is arched for 
support in quadrupeds, or columnar in man and his nearest relatives. 
There is a flexible lumbar column in the small of the back, very useful 
for speedy runners. And the sacrum, that part articulating with the 
pelvis, is a solid block of several vertebrae fused together, so that the 
pelvic girdle is a strong ring firmly fixed to the spine, instead of being 
loosely hitched by a couple of sacralized ribs. "Jlie shoulder girdle- 
shoulder blade and collarbone— varies among mammals, but it is flexi- 
ble and mobile, especially compared to reptiles. This differentiation 
of the flexible pectoral girdle from the fixed and heavy pels is is of 
first importance to man, in whom thc*ie is so masked a contrast in 
the uses of arms and legs. 

At any rate, both pairs of limbs arc strengthened in mammals, in 
this and other ways, for powerful action and for ability to take stress. 
The ancient paw retained the generalized five digits from its ancestry, 
but considerably reduced the joints in each, to two for the thumb and 
three for eaeh finger; a piercing glance at your free hand will confirm 
all this. But many mammals have done away with a digit or so, and 
the majority walk on either the balls or the lips of the “lingers.” This 
is part of the process of getting the body oil tlie ground, in which 
the whole limb partakes; such a sta’^^'c certainly helps preserve body 
heat, and allows the energy of the limos to go mainly into actual walk- 
ing. Reptiles, by contrast, face something of a strain in heaving them- 
selves up in the first place. The chronicle of legs has three stages: 
in amphibians the side fins of the crossopterygians were bent at a right 
angle, downward to meet the ground; in the higher mammal-like rep- 
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tiles they had been twisted, the front ones back and the rear ones 
forward, so that they do not jut directly out, but instead provide a 
better leverage for muscles and work in a fore-and-aft lir.e; while in 
' mammals they have been strongly stabilized in this position. Men, of 
course, have their own peculiar modification of this last stance, which 
is one of their few real claims to distinctiveness, and the foremost of 
them. If reptiles appreciated the uses of elbow and knee, the mammals 
have done the same for “wrist” and “ankle” and foot bones generally. 
In lower classes of vertebrates these are rather formless and undiffer- 
entiated, seeming to be mainly internal stiffeners and hitching spots 
for muscles. But in mammals they have characteristic and specialized 
shapes of theii own, employed for stability, mobility, length, leverage, 
01 other desired ends, as the case may be in different species. 


Mammal Skulls and Teeth 

In the skull once more, bones have gone up in complexity and down 
in number. The lower jaw, you saw, is a single bone (on each side), 
the other bones having vanished or gone into the ear. The teeth are 
another mark of aristocracy. The dental array in a gcMierali/ed reptile 
consists of a large number of simple pegs or |mints which may be 
replaced numerous times during life and which differ, it at all, only 
in the larger size of some. Mammalian teeth are much nu^n' specialized. 
A mammal has two definite sets, and two only: one, which is smaller 
in size and number, to grow on, and the othtT a second, adult set 
wdiich replaces the first as the jaws become large enough to accom- 
modate it. The teeth of this last set, especially, have hard ('uamel and 
are firmly rooted (compared with those of most rept'h's) and seem to 
have been meant to last, w'ith luck, as long as the mammal itsell. We, 
us men, seem to have got out of touch with adaptation Iktc. Perhaps 
w'c live too long. Perhaps we are the only mammal wdiich grinds its 
lec'th without putting food between them, a most uiiadaptive habit. 

More striking than the limited replacement of the teeth is their differ- 
entiation into four series: chisel-like incisors at tlu' front where the 
jaws open widest, for nipping and cutting; dagger-like canines at the 
front corners where they are most available for slashing and piercing; 
and prcmolars and molars, the cheek teeth, which an' progressively 
heavier grinders or cutters placed close to the joint of the jaw where, 
as in a nutcracker, the crushing power is greatest. These last are the 
most noteworthy. The front teeth arc modified merely in shape, but 
the cheek teeth are distinguished by a proliferation of new cusps, 
added to the original point, which in different shapes and combina- 
tions allow a complex and varied modeling of tooth forms tor different 
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Diffcrciitialion in the teeth of mammals. Below, a primitive mam- 
mal set. with 3 incisors, i canine, 4 premolars, and 3 molars. 
Clockwise fioin this, a indent, adapted tor gnawing and chewing; 
an elcpliant, w ith tusks, and wath grinding molars which come in 
one aftci another as tlicy w'car out; man, without marked special- 
izations; a lion, with tet*th for gnashing, slicing, and bone cracking; 

.1 horse, fore teeth for cropping, back teeth for giinding grass. 
Mostly after Gregory. 

kinds of food. In carnivores, lor example, the cusps tend to be disposed 
in a fore-and-alt line, changing the piiniitive reptile point into a jagged 
blade for shearing flesh and ciacking up bones. Herbivores have, in- 
stead, developed broad and symmetrical ridged surfaces, sometimes 
with deeply folded enamel layers bonded by cement, for milling 
vegetable inattei including such tough material as grass. Mammals 
with broader diets, man among them, are apt to have more generalized 
teetli. 

A last kind of specialization among the orders of mammals is loss 
of some of the original set, l)eliev ed to have numbered forty-four. Cows, 
for example, have dispensed with all their upper front teeth. More 
generally, groups have lost an incisor or a bicuspid or so, as have man 
and his relatives. 

Thus in the class of mammals, specialization has been piled on 



52 MAMMALS 


differentiation, and the intricacies of conformation and development 
in mammalian teeth are very great. Luckily they fossilize well, because 
of their hardness; paleontologists find them of great interest and use, 
and so teeth have been much appealed to as a court of last resort 
in classifying fossil mammal remains. 


Mammal Diets and Gaits 

This, then, is the ground plan for mice and men, for bison, beavers, 
and bats. It is actually surprisingly uniform, as anyone can see who 
takes the trouble to look at a series of mammal skeletons in a museum. 
It varies not in the number and identity of bones (except where loss 
has been radical, as in the hind legs of whales), but rather in their 
shape. The fact is interesting that every single mammal, with three or 
four exceptions, has seven vertebrae in his neck, regardless of how 
long or short the neck is. Tlu* vastly varied mammals that surround 
us are the result of a continuous radiation that has been going on for 
over seventy million years. 

It was that long ago, in the Paleocene, just after the disappearance 
of the great reptiles, that the small and simple ancestors of the modern 
types of mammals were appearing and becoming distinct from one 
another. This was the first epoch in the Age of Mammals, ihc Cenozoic 
(“recent life”) or Tertiary era. Through the Paleocene and the Eocene, 
mammals were rapidly exploring a wide vari('ty of possible niches, 
some new, some standing vacant since the doom of the dinosaurs. 
Gradually they branched out as tluw grew in si/e, and the foreruniuTS 
of the main types of modern animals were plain enough in the Oligo- 
cenc. In the Miocene and the Pliocene tlu'v Ix'came what we might 
term full size and, like a developing photograph, were getting more 
and more like the species we recognize. An ark full of animals from 
this last half of the Tertiary could be named off in a general way by 
any little boy, but their exact appearance', through its unfamiliarity, 
would make an adult think he was dreaming. Lately there has been 
only a sort of rehashing of species, without very important changes; and 
the particular tableau of present mammalian life, in all its details, is 
a relatively few thousand years old. 

The most ancient of the mammals were probably insect-eaters, small 
animals with a set of teeth which could have led to all the other 
kinds. At any rate, such creatures today— moles, hedgehogs, and 
shrews— are recognized as a main division, or order, of mammals, the 
Insectivora, many of whom arc close to those early forms. The great 
tribes of the herbivores and carnivores have become specialized, but 
they seem to have diverged from a common parentage, closer than 
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some other orders, in spite of their present iinlikeness and animosity. 
Other lines have gone in for other foods. The Rodentia, from mice 
through woodchucks up to beavers, will eat many things, but their 
chisel-like front teeth enable them to gnaw bark and roots and nuts 
and so to get at foods too difficult for other forms. Others, like anteaters 
or armadillos, use heavy hooked claws to open anthills, and dig out 
foods, but have degenerate teeth or none at all, turning their backs on 
the advantages of mastication. Finally our own order, the Primates, 
has kept an ability to chew and cat a very broad diet even while it 
was producing monkeys, apes, and men. There is nothing to prevent 
us from eating insects except our feelings about eating insects; plenty 
of people do, though it would be hard to subsist on insects alone. 
Actually, we are omnivorous, if any animal is. 

Locomotion, or the business of getting about, is the field above all 
others in which mammals have shown their great adaptability, and 
made clear the fundamental excellence of their skeleton. Some of them 
still patter around on the original little flat feet, but the others ha\e 
practicallv evhausted the more interesting possibilities, short of sprout- 
ing wheels. Horses, antelopes, and so on arc cursorial-adapted for 
running— to a high degree. Some of the rodents are saltatorial (i.e., they 
hop). Whales and porpoises are perfectly aquatic, having become 
fully streamlined, and losing almost every sign of leg or pelvis. Others, 
like seals, have followed them, but not so tar; seals can still maneuver 
on the shore. Bats flv and have been partiallv imitated by flying 
squirrels, who glide. Moles burrow. A sloth proceeds upside down, 
hanging from a bough by claws like gaff hooks. 

We primates began with the simple four-footed gait, but adapted 
it to the trees by a growing ability to grasp. Moiik^-' s can both run 
and jump. Apes, however, instead of jumping, brachial* , or swing hand 
over hand. Man probably could early do these things, but on starting 
to become human he specialized intensely, adopting the most singular 
gait of all. His uprightness is unique, because he has no hindward 
prop like a kangaroo, and his legs are not really like the landing gear 
of the birds, whose true vocation is flying. His gait is not the simple 
handing about of weight by means of limbs, as if he were flying, or 
hanging by hands, or standing on four feet, because it calls for worrying 
about equilibrium at the same time. It is relateil lo balancing a cane 
on the end of your finger. You shift your weight in t'ne proposed 
direction first, as if you were going to fall down there, and then 
hurriedly move your legs under your body again to keep this from hap- 
pening. That is what human walking is, and any trainee, like a two-year- 
old child, will tell you it is ti icky work. 

A final feature of the mammal skeleton is of particular interest: 
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the clavicle or collarbone. It is specially developed compared to the 
reptiles, who have more and diffeient bones in this region. You can 
trace its course simply enough at the top of your own ohest It is a 
strut which runs from the head end of the breastbone to a process of 
the shoulder blade, and it actually creates the “shoulder” by holding 
the arm socket out away from the chest A hoiseman falling on his 
shoulder breaks his collarbone for that reason This structure is a great 
advantage to an arm which is used in movements sideways or in several 
directions, providing a univcisal fulcium foi it and for all its muscles 
But it IS of no particular use to an animal which mov(*s its forelimb 
only forward and backward along the side of the chest, as in running, 
and the horsis and their relatives lack a clavicle altogethd It vanes 
among carnivores, who are capable of a certain amount of sidewise and 
crosswise movements and of vanous uses of the paws It is well d(‘- 
veloped in burrowing, clawing, or climbing animals, but it reaches its 
greatest length in connection with the svsceping wings of bats and 
the perfectly liberated ai m of man 

Marsupials and Monotrenios 

Now for a small confession I have been t dking all the wav through, 
about only one kind of mammal, the placental mammals, who form a 
full-fledged placenta in reproduction and so cnjo\, if that is the word 
an extended period of gestation or pienatal deselopment It is true 
that these are the most impoitant mammals rcignmg supreme todav 
as the result of an early victorv, and counting us among them But 
they are far from being the onlv recogni/able mammals who ’have e\ 
isted, anil mammal history is not theiis alone bv an> means Tluv 
are not even the only mammals who survive todav 

In the first place, there is the still important tube of the marsupials, 
or pouched mammals Everybody has seen an opossum, the most 
widespread of them la the Ameiicas he has few lelatives, but in 
Australia and New Guinea he is accompanied bv manv, of whom the 
kangaroos are only the best known, with the koala doubtless next best 
The marsupials are, in fact, the true mammal fauna of this region 
the only placentals to ^-cach Australia before Captain ( ooks time were 
rats, bats, and men, the last apparently bringing their dogs as pas 
sengers It is interesting, and important, to note how the marsupials 
had a radiation of their own, much like the placentals, producing similai 
forms to occupy similar niches As Gregory has said these likenesses 
deceived the English colonists into calling Australian marsupials 
“mice,” “cats,” “tigers,” “moles,” “labbits,” “bears,” “badgers,” and 
“squirrels ” Probably the leaping kangaroo fills the same niche among 
marsupials as the hoofed herbivores among the placentals. 
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Marsupials bear their young alive but, without a well-developed pla- 
centa, cannot continue to nourish them internally for a long time, and 
must bring dthem forth, tiny and undeveloped. These embryonic objects 
find their way into the pouch, a sort of incubator, where they live with- • 
out real consciousness on a milk diet until they have grown into some- 
thing reseml)ljng a newborn placental mammal. They then begin to 
lake short field trips. The marsupial skeleton differs from that of the 
placental and may have a larger numl)er of teeth; marsupials also 
have a l(*ss compli*te milk set. But the two branches seem, as wc shall 
see, to go back to a distant common parentage. 

More mysterious are the monolremcs, also of Australia and New 
Guinea: the duckbill or platypus, and the echidna or spiny anteater. 
Their skeletons lack many mammal features and in fact arc reminiscenr 
of reptiles. And lh('y lay eggs. But when the young monotreme hatches 
out, he is nursed l)y his mother, whom he also finds to be hairy (or 
spiny) and warm-blooded, though of low degree iii this as in other 
things. The monotremes are mysterious because their ancestry has so 
far yielded no fossils. UnfortunaUdy there exist only these two odd 
forms, and more unfortunately still, they have only crudely formed 
teeth or none at all. So one of the best kinds of evidence for placing 
a mammal with its proper kith and kin cannot be used. 


A History of Maiiinials 

What about mammal history? I have spoken of the Tertiary as the 
Age of Mammals, but their antiquity is actually much greater, for the 
Tertiary was only the prime of their life. For origins, and for perspec- 
tive, we must plunge into the past far deeper than seventy million 
vears of the Tertiary and lof)k at the time scale of th vertebrates and 
known life as a whole. 

The Paleozoic era, or Primary, not with the earliest life but with 
the first copious fossils, began half a billion years ago. Its duration 
was immense. In its second division appeared the ostracoderms, to be 
followed, midway in its march, by the rise of the bony fishes. Then 
there arrived the amphibians and the reptiles. Not only were the latter 
coming into their own during the Permian, last period of the Paleozoic, 
but the stem reptiles were already giving signs of the advent of the 
mammals. 

That is to say, there appeared a ime of reptiles, the Therapsida, 
who were plainly connected with the basic, primitive stem but who 
also progressed more and more directly toward a mammal form, even 
before the opening of the Mesozoic, the Age of Reptiles. And in the 
early part of this new (Secondary) era, when the old amphibians had 
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A chain of ancestors. These are animals l>ing on, or close to, the 
line which led to man between fishes and mammals. After Gregory, 
Jarvik, and Romer. 

gone downhill but still before the dinosaurs had made their appearance, 
the therapsids had come to the very threshold of mammaldom. Then 
they themselves gave out, surviving only in the primitive mammals 
who descended fioni them. 
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These mammal-like reptiles had got the body permanently off the 
ground on well-formed limbs, with the joints in the paws in many 
already recViced to the mammal count. They possessed well differen- 
tiated teeth, with multiple cusps in the molars in contrast to the peg- 
toothed standard reptile, and they grew two sets only. They had, in 
some cases, a bony palate. And the number of skull bones was reducing 
and approaching a mammal pattern. Most interestingly, the main bone 
of tlie lower jaw steadily grew at the expense of those at the joint 
n'gion, until in the latest forms these latter were only vestigial strips. 
In the mammals they vanislied, except for the articular, which be- 
came part of the middle ear. 

These animals, then, were ceitainly actise, and probably warm- 
blood(Hl (in view ol the bony palate— see page 47). The “mammal-like 
r(‘ptil(‘s” w('re truly intc*rmecliat(*, and nobody can tell if they had 
warm blood, wore fur, laid eggs, or secreted milk. With only skeletons 
to go on, drawing a liiu' is difficult, and that is why students have 
agreed that, if a fossil has a jaw which has finally become a single 
bone, ^h. ; >'’ill call it a mammal and stop arguing. 

So, once more, wc have a class of vertebrates rising from the 
continuously progressing stem of the class below. Once more, the stair 
climbers seem to have gone on up the stairs without even a pause at 
the landing where their brothers b('gan to fan out through that floor. 
In this case, the mammal-like reptiles continued up, approaching the 
next higher landing at the beginning of the Mesozoic, two hundred 
million )'ears ago. Thc'y reached it early in the Mesozoic, at the end 
of the Triassic period, so that true mammals have existed the better 
part of tw^o hundred nullion years, and not during the Tertiary alone. 

Actually, W'c must stretch the hoiise-aiid-stair idea : little. For differ- 
ent primitix'c mammals seem to have risen from the mammal-like rep- 
tiles more than once, coming not only up the stairs but up the fire 
escape, the laundry chute, or any available ascent, with the peculiar 
monotremes shinnying part way up an unlocated drainpipe somewhere 
about the house, by the mid-Mesozoic there were five clearly defined 
mammal groups of different origin, obscure and little known to be sure, 
while the dinosaurs baskc'd in their own splendor. Three of these 
groups dropjH'd out of sight well before the Tertiary (unless the 
monotremes are survivors of one of them), while a fourth, the pan- 
totheres, also vanished after their stork had given rise to two daughter 
lines, the marsupials and the placenttds. Then, after this long period 
of experimentation and development by the mammals— almost in their 
middle age, so to speak— the dinosaurs vanished at the dawn of the 
Tertiary, and the world was theirs by default. 

It found them small and still rather primitive. Adaptive radiation 
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Mammal origins. Mammal-likr rrptik's flourished in the late Paleo- 
zoic and early Mesozoic' periods. Several groups of mammals arose 
from thc'sc, but most of them became extinct even bc'lort' the Ct'uo- 
zoic (the Tertiary, or Age of Mammals). After Patterson. 


began, by fits and starts^ But tlie early placentals bad already got the 
upper harul of the early inarsuj^ials, leaving as their competitors only 
the rodent-like multituberculates, the last survisors among the ancient 
Mesozoic founders of Mammalia. The superiority of the placentals in 
basic design became more and more insistent The miiltituberculales 
gave up the struggle* and succumbed in tin* Eocene, prol)ably from 
rodent competiton. Tin* marsupials were crowd(*d out of most of the 
world. But they found their way into the southern blind alle*ys of tlie 
map. The main placental mammals did not catch up with them in 
South America until a few million years ago and (except for some 
rats) never reached Australia at all, because of the early isolation of 
that continent. So the marsupials found a sanctuary there in which to 
continue their radiation and to survive for our own eyes. 

There is probably nothing like a short discourse on the bones and 
teeth of little proto-mammals to reduce the ordinary person to a state 
of stupefaction, and probably no subject which contains more excite- 
ment and reward for a paleontologist. Again and again, year after 
year, the piec(*s coiik* to light which tell the needed parts of the story. 
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Oddly enough, the more perfect and complicated becomes the knowl- 
edge, the more difficult it seems to be to make clear the meaning of 
a new find *111 the newspapers. Perhaps this is why so little that is 
fresh can penetrate through the comfortable banalities about dinosaur 
eggs and “Darwin’s theory.” And yet the many obscure and unsensa- 
tional fossils do add up to important conclusions. Certainly, the strong 
upward surge of sever.il independent original branches of mammals, 
out of the mammal-like rc'ptiles, tells much about evolution and natural 
selection, showing with what momenlnin these forces move when cir- 
cumstances (enviionment plus a promising set of bodily mechanisms) 
open up a broad boulevard of adaptation toward a higher organization. 




4. THE PRIMATES 


j^\.ND OUT of the ground the Lord God formed every beast of 
the field, and every fowl of the air; and brought them unto Adam 
to see what he would call them; and whatsoever Adam called every 
living creature, that was the name thereof.” If Adam reviewed the 
whole animal kingdom on this occasion, he must have had a tiring 
dav, for the known species number something like a million. 

They are numerous enough, at least, so that Linnaeus did a great 
thing for science by starting, two centuries ago, the formal classifica- 
tion of classes, orders, families, and species that we use today. In this 
way, he not only provided precise Latin names, to avoid the kind of 
ambiguity and confusion that Adams' system is liable to, but also put 
tlie animals into an orderly arrangement which powerfully suggests 
their natural kinship, although Linnaeus himself was no believer in 
evolution. At any rate, since mankind, whether Adam or Linnaeus, 
has always been in charge of the naming, it is not odd that our own 
order of mammals was called the Primates: the “chiefs,” the “number 
ones.” 

This seems only fair. Since a human being is so extraordinary an 
animal, his relatives should share the credit. Man is a perfectly good 
mammal, and he did not result from the vertebrates climbing more 
stairs, or heaving up an entirely new class by some systemic develop- 
ment like warm blood. Rather, man is man because of his brain, and 
he got this brain, as we shall see later, by being a primate and a 
descendant of primates. Now the primates range from man and other 
liighly intelligent animals down to little tree shrews, who virtually 
overlap with the simplest placental mammals known, past or present. 
And a visitor from another world, happening along seventy million 
years ago, would probably have laughed at the idea that the Paleocene 
primates could ever produce a man. But they did. 

One of the things which marks a primate, and a thing which was 
certainly vital in our having emerged on the earth at all, is some ability, 
great or small, to grasp. Certainly, and said without cynicism, man is 
a grasping animal. His hands— generalized hands— have kept the 
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ancient five digits of the first tctrapods, and the mammalian three free 
segments of each finger except the thumb; and they have made the 
digits flexible and capable of independent movement. Fiiig(‘rs can close 
over something in a wrapping motion: they are prehensile. The thumb 
has a base rotated inward from the palm, and it can be set against 
the otlier fingers, and wrapped around an object from the other side: 
it is opposable. And a good grip, even on a most slippery surface, is 
helped by the skin inside the fingers. This is not smooth, but ridged 
into fingerprints and kept slightly moist by many tiny glands, while 



The background of hands. 

A. opossum, primitive but mobile. 

B. tree shrew, with simple pnmatc propoitions. 

C. galago, using thumb and 4th digit for gi cater span (reduced 
2nd digit). 

D. Tarsias, a small hand with specialized enlarged skin pads. 

E. baboon, generalized in pattern. 

F. orang, lengthened for brachiating, with reduced thumb. 

G. man, with short fingers, long thumb, for good opposition. 
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the fine oil which is supplied to the rest of the body’s surface docs not 
appear on the palms or soles. Finally, where other mammals have 
claws or hoofs, we have nails; they may sometimes be a nuisance, but 
they are no encumbrance to our use of hands in gripping. 

So our hands arc superb holders, turners, twisters, pullers, catchers, 
throwers, pinchers, as well as pushers, slappers, or smoothers. Not so 
our feet, which are only kickers, stampers, or treaders. They have the 
skin, the digits, and the bones, but our great toe is no longer opposable, 
a thing which sets us oft from other primates. In fact, man is particularly 
unusual in this—in having hands which are better graspers then his 
feet. For in other primates it is more apt lo be the foot which has 
a better opposable great toe, and the hand which varies from the plan, 
being long and hook-like in apes, having a non-opposable thumb in 
marmosets, and a vestigial thumb or none at all in the spider monkeys of 
South America and the colobus monkeys of Africa. 

But the plan is there in all of them, though rCcnized only vaguely 
in the lower members of the order. Power of hands and feet to grasp 
a bough, cr manipulate an obj('ct, is enhanced by oIIkt features of the 
limbs, features which arc also refinements of an ancient heritage. For 
example, the two bone\s in the forelimb w('re present, and independent 
of one another, in the earliest land vertebrates. Bui among mammals 
it is virtually the primates alone who have kept and fostered the ability 
to twist the radius (on the thumb sid(') on the ulna, until the human 
hand can be flipped over, or rotated, through a full semicircle, without 
moving the ('Ibow or upper aim at all. Hold jour right elbow with 
your left hand and twist your right hand, to see what this means to 
your use of fingers. In ('volution it has meant: without primates, no 
human beings. 

Otherwise, primates are unspecialized. They lack pc^culiarities like 
the teeth of rodents, the wings of bats, or the hoofs of horses. An 
expert may recognize a primate skull by its teeth, and even a tyro 
might know it by the bridge of bone from the edge of the brow to 
the cheekbone, making a full ring around the eye socket, though this 
ring is neither universal in primates nor exclusive in them. 

In general, then, it is actually more enlightening to follow Le Gros 
Clark and note that the primate order is distinguished rather by cer- 
tain tendencies in its development. While there is a wide range, and 
some members are very primitive, the whole group has shown an in- 
creasing propensity toward large brains (as indeed have most mam- 
mal orders), toward refinement of the use of the hands and feet, and 
toward reduction of the number of young born at a lime. More 
characteristically yet, primates have tended to sit up; to poise the head 
more vertically on the spine; to reduce the sense of smell and its 
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instrument, the snout, to incicase the sense of vision and bring the 
e)cs near each othei in the fiont of thf' face, and to pull the jaws down. 

These ticnds aie the real coat of aims of the order of Primates. 
They are piominently displayed in monkeys, apes, and, above all, men 
They arc much less visible in oiu simplest relatives. 

Prosiliiians: Below the Salt 

There aie two main divisions of piiinates The lowei consists laigelv 
of the “lemurs,” which I put in quotes to signifv a geneial kind of 
animal, scatteied thiough the Old Woild tropics fioin Afiica through 
Madagascai to Southeast Asia, living in tiees, mostlv noctuinal in 
actiMtv, eating tiiiit and insects, fuii) in coat, and about tlie si/t of a 
cat oi smallci Ihev aie appc\dmg in appeal ance, and inteiestiiig 
animals, but thev aie hard to see in the wild and not much moie 
satislactorv in /oos because then sleipalldav Thc\ aie more piopeilv 
called piosimians since this suboider of the piiinates is iiuned Piosimii 
Ihev van nioic than the above simple desciiption mav suggest 

The tine kmuis all live on the island ot Madagascai, vs Inch abounds 
in species lunning fiom the si/e of a cat to that of a mouse Typicil 
ones look lathei fow, though thev have hands in place of paws, and 
spring about activdv at night It vou can get oiu to open his mouth 
vou will see a pcculiaiitv of his Iovvct tc't'th the six at the fiont aie 
long and naiiow and he piojectmg foiwaid close together to form a 
‘comb,” which he actuallv uses to chan his fin TIhmc aie othei kinds 
of leiiuiis on this island, including the ddibeiate stump tailed indii 
and the extumelv abc'iiant avt ave who Ins a long and skmnv middle 
finger for speaiing giubs m holes in the* buk of tiees and a latliei 
roclent-like set of teeth, picsumablv to help him get at the giubs On 
the wholes lemuis aie tiicndl> and gregaiious Thev will exit nianv 
foods and are partial to insects And they aie good little fighters fen 
their size, and have tough constitutions, suiviving unexpectedly long 
when badly wounded or veiy ill 

But a seaich for signs foie*shadc)wing humanity will ]>e fiustiated 
Leniiiis have hands, but aside from giaspmg boughs thc'y haidl> use 
them to greater advantage than a raccoon does Ins paws The hands 
are usually used together, latluT than independently, and are little 
employed to cany food to the mouth, instead, the teeth are normally 
used to kill and feed with, while the forehmbs pounce and hold, as in 
many other small quadiupeds Lemuis also,jt is tiue, have some affect- 
ing traits of charactei Taken all together, they have a wide range of 
vocal ability, according to Wood Jones, with types which grunt, cry, 
howl, shriek, growl, quack, or squeak. They keep themselves neat. 
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licking their hands and grooming their fur. But they seem to lack pro- 
found maternal feelings. 

As to br^ns, furthermore, lemurs arc a disappointment. This is clear 
to the specialist from the restricted size of the cerebral cortex, or outer' 
shell, of the brain and from the fact that this is smooth, lacking the 
convolutions or folding which add vastly lo its total surface area in a 
monkey or a man. And the actions of lemurs betray only commensurate 
mentality, with no hint that they are related to the four most in- 
telligent animals in the world. The lemurs are, in fact, very ordinary 
small mammals, simple and rather primitive, who are, we might say, 
not making much of an eflort to be primates. We can appreciate them 
jnore in hindsiglit; like other primitive or basic types we have already 
seen, they have only simple forms of the potentialities which their 
higher relatix es developed and expanded. 

In addition to the true lemurs of Madagascar, there is a mainland 
family, composed of the lorises of Asia and the galagos, or bush babies, 
of Africa. The former are wide-ey('d, short-laced, long-limbed creatures 
who climb and clamber carefully and are ratlier monkey-like in a few 
ways. Their cousins, the bush babies, resemble the lemurs, active 
jumpers with strong hind legs. Taken togetluT, the lorises have puzzled 
zoologists somewhat, by some minor but striking anatomical and dental 
differences from the lemurs, which argue that tiny have had a long 
separate history. That may be so, but otherwise they are the same gen- 
eral kind of animal, and of primate. They have at any rate developed 
the same peculiar lower front teeth. Perhaps the differences are not so 
great. What is really interesting is the evidence of evolution fanning 
out in the primates, in this simple stage. 

If all these “lemurs” are primitive, tending to carry the primate line 
back toward the first placental mammals, the tree shrews virtually 
bridge the gap. They arc a family (Tupaiidac) of species living in 
southern Asia and the Indies. All arc small with long tails and pointed 
faces, flourishing by day (unlike lemurs) and living on insects. They 
certainly arc not much removed from the tiny mammals of the 
Mesozoic. They look, act, and eat like the other little insectivores of 
the past and present, and were for a long time classed with that order, 
the Insectivora. But later close inspection disclosed two things. One: 
the members of the Insectivora are not as much alike as they seem; 
and they share primitiveness, small size, and an insect menu more than 
they share anatomical features. Two: the particular features of tree 
shrews, when at last perceived, turned out to be the first suggestions, 
in a basic mammal, of primate features. Small though they are, their 
brains and eyes are slightly enlarged. In the cortex of the brain the 
part serving sight is a little increased and that serving smell is reduced. 



66 THE PRIMATES 



Prosimians. Above, tree shrew and bush baby, or g.ilago. Below, 

Tor SIMS and a lemur. After Le Cros Clark and Wood Jones. 

And the skull has the beginning of a downward bend in the middle, 
like primates generally. 

Other body details also whisper "primate.” And the paws, though 
clawed, can be spread out and used in the beginning of a grasp. Finally, 
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one of the extinct tree shrews even had nails, while one of the living 
ones, like other primates, has a bony ring around the outside of the eye. 
There is certainly nothing about these shrews which debars them from 
our own order, even if they have not developed all of the few “typicar 
traits of primates generally. And that is how we ourselves can be 
joined directly, in our “ancestrar* line, to the oldest of mammals. In 
any book about unmissing links, this is one of the most unmissing of 
any. 

On the other side of the main lemur group we find the oddity known 
as Tarsius, the spectral tarsier, who dwells in Indonesia. He evidently 
has no immediate relatives today within the prosimians. lie looks 
something like a chunky rat, lor size and color. But he perches upright, 
l)y clinging, in bamboo groves. And his round head has a short face 
surmounted by enormous (‘yes, facing fully to the front; he has large 
ears winch can be stuck up or furled (as have lemurs); and he can 
twist his head around so as to look right out ovei his spine. So it is 
e\ident that he has well-developed senses, and his large brain bears 
this out. In othc'r ways he also seems more “advanced,” or at least more 
monkey-like, than lemurs: his eye sockets have a complete back wall, 
and not only a ring, and h(‘ has a rt'al upper lip. That is, it is a single 
lip, free of the gum below it, like ours, and not split in the middle, like 
a dog’s, with a region of naked, moist skin around the nostril (a 
rhinarium), which is what the lemurs have. With this lip we can make 
faces, and so can Tarsius. Lemurs cannot. 

In still other less noticeable ways Tarsius seems to approach higher 
primates. But in his limb architecture he is much specialized, for 
grasp and for hopping. Instead of luwing the inne^r side of his tiny 
elongated fingers and Iocs continuously lined with friction pads like 
ours, his pads are separated enlarged disks, very efh^aent for the ani- 
mals size. In leg and foot he is still more modified. He gets his very 
name from the fact that the hinder part of his foot (the tarsus) is 
greatly lengthened. Various other mammals have long “feet” (horses 
and rabbits), but thc'y are lengthened in the forward or metatarsal 
part, coriesponding to the instep, or to the palm of your hand. But 
Tarsius, in extending the back segment instead, is true to primate 
tradition, because the whole forward, working part of the foot remains 
a grasping, hand-like organ on the end of a long lever. So he is rather 
like a miniature kangaroo with a whole little haiul where its toes should 
be. And this peculiar combination, in so small an animal, gives it a 
pewerful leg leverage without sacrificing the ability to grasp. Tarsius 
can make a jump that is almost a snap, flitting from bough to bough 
with surprising suddenness. He is designed principally for upright 
perches, not for flat surfaces, on w'hich he is clumsy. 
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Tarsius has been upgraded and downgraded in humiliating fashion 
as knowledge of him, of other primates, and of fossils has increased. 
In fact, he is a good example of how our understanding of nature is 
apt to advance, not directly but by an erratic course, as students apply 
the best interpretation possible at any time. At first acquaintance the 
tarsiers were put down as unusual lemurs. Later, on appreciation of 
his relatively large brain and eyes, his lip, and some internal features 
also pointing toward monkeys, Tarsius was taken up front to a place of 
honor and given a suborder of primates all to himself, sandwiched be- 
tween the lower and the highen* divisions. lie was considered by some 
(such as Dr. W. K. Gregory) to be the ideal source for the higher 
primates gener.illy and even, in a foray by Professor Wood Jones, made 
the ancestor from which the human line had sprung direct. All this 
was put forth with the understanding that the specializations of the 
living tarsiers are to be discounted, and only their progressive and 
general features used in the ancestor. 

Lately, however, while it is still felt that he is a likely ancestor 
candidate, his fossil relatives have caused him to be connected more 
closely with the lemurs. He is more freakish than most of them. But 
his principal interest is in showing that the whole lemurlike stock ran 
from something as primitive as tree shrews to something in which 
higher, monkey traits were foreshadowed. Furthermore, the lorises 
have expressed vague tendencies in the same direction, while the 
galagos have also independently imitated the lengthened ankle bones 
of Tarsius, Accordingly he has been sent back, with apologies, to the 
prosimians. 

The Higher Primates 

The higher primates are put in a second suborder named the 
Anthropoidca. Here at last we arc turning in at the gate, for it contains 
ourselves as well as apes and monkeys. This whole aristocracy repre- 
sents a distinctly higher grade than the Prosimii. Its progressiveness is 
marked, while on the whole its nature is rather generalized, at least 
compared to many of the living lower primates. 

There is not much that is distinctive about them, once you have said 
that they are higher primates. They are diurnal, or day-living in habit. 
As in Tarsius, the back wall of the eye socket is well closed in, separat- 
ing the socket from the depression in the temple region just, behind. 
Much more importantly, the eyes themselves have a ‘yellow spot” 
(macula lutea), of particularly acute sight, in the retina opposite the 
pupils; and they have stereoscopic vision. 

The latter is what gives us a sense of three dimensions. Both eyes. 
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entirely at the front of the head, cover the same field of vision- 
finality of a primate trend— and they also produce in the brain a single 
unconfused* image of what they jointly look at. This last is managed 
by a splitting of the nerve fibers from each eye so that about half go 
to each half of the brain, where the impulses from the two eyes merge 
in consciousness. ( Such splitting, less complete, is found in other ani- 
mals. ) And yet, at the same time, the slightly different direction from 
which each eye views an object is also registered, as in a stereopticon 
or a range finder, which allows a veiy precise judgment of distance. 
As if this were not a magnificent enough present from evolution, the 
Anthropoidea also sec a fuller range of different color than other 
mammals. 

From its inferiors .this suborder differs otherwise mainly in degree. 
The brain is larger, with ever increasing emphasis on the cerebral 
cortex, the seat of all higher functions, which extends backward more 
and more to cover the rest of the brain. Actually, some of the small 
South American monkeys have the largest brains of all, relative to their 
body size, ts small animals tend to do. But making allowance for this, 
the effective brain supply increases toward man. Evidently the impor- 
tant thing is a brain which is large both relatively and absolutely, for 
this is where we outdo both little monkeys and whales, whose brains 
arc larger than our own. 

The skull becomes rounder, and more like ours, and spine and mouth 
have come alarmingly close to each other underneath. The face of man, 
obviously, has moved ninety degrees down from its position in a quad- 
ruped, being on a plane with his chest, so that a dog with a human 
lace would be looking straight at the ground. Thus in an ordinary 
mammal the snout is directly at the front of the skull and the joint with 
the spine is directly at the back, while in the primat<‘S both snout and 
foramen maf^num (“large opening,*' for the spinal cord) have tended 
to move downward and toward one another below the skull. These 
shifts, only hinted at in lemurs and affirmed in Tarsias, become mani- 
fest in monkeys and extreme in us. 

Apart from brain and eye, the higher nervous organization of the 
Anthropoidea is reflected in the growing independence of the hands, 
not only from the chores of support and walking, but also from each 
other. This means we can readily use them to do different things at the 
same time, supplementing one another, as when you hold a nail with 
one hand and hammer it (the nail) with the other. It was a major 
step toward man when primate hands became as interested in grasping 
movable objects like apples as in grasping fixed objects like boughs. 

The higher primates are typically much larger in size than the 
lower, with four giant animals (orang, chimpanzee, gorilla, and man) 
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at the head of the whole order. Taken all in all, however, their very 
obvious higher status is not accompanied by clear-cut and striking 
skeletal differences from the prosimians, and a student of ''form is al- 
most driven to the teeth in order to distinguish them unmistakably. 
In lower primates, as in primitive mammals, the small molar crowns 
have spiky cusps and deep recessions (are “tuberculosectorial,'* in 
case you would like to flatten the next person who asks what you have 
been reading lately). In higher primates the crowns i\ic broader, more 
level, with shallower, blunter cusps. 

Families of Our Relatives 

The Anthropoidea are divided, or classified, in several different 
ways because of several different kinds of n'lationship among them. 
This is most useful for experts and most upsetting for colh'ge students. 
To begin with, there are five families: three of monke\s, one of 
apes, and one of men. These arc split, in the monkess, into thost* 
proper to the Eastern and the Western hemispheres respectively. Tlie 
former, of the Old World (men, apes, and one monkey family) art' 
called catarrhines (downward-nosed) from the fact tliat their nostrils 
point down and arc close together. Tlit'y also suggest relationship by 
sharing the same dental formula, or count, of the several kinds of 
teeth: 2-1-2-3 (two incisors, one canine, two prcmolars, and three 
molars, on either side of both jaws). The remaining monkeys, who 
live in tropical America, arc called platvrrhines (Hat-nosed), their 
nostrils facing front and being well separated, with little in the way of 
an actual nose showing. They have one more premolar tooth in each 
series. This is a sign of relative primitiveness; there are others, and tlie 
platyrrhines and catarrhines differ in small details of the skull, im- 
portant but not visible on a trip to the zoo. 

The five families are also arranged another, slightly different way, 
into superfamilies. Here the two families of New World monkeys, the 
platyrrhines, arc grouped as the Ceboidea, the Old World monkeys are 
set off as the Cercopithccoidea, and the apes and man put together as 
the Hominoidea. This is actually the most important arrangement from 
our point of view. 

If you see a monkey hanging by its tail, it is from the New World. 
Not all of them can do this, but the trait, a sort of fifth hand, is found 
only in the platyrrhine monkeys. It serves them as an excellent safety 
device again.st loss of footing, or handing, by the four regular pre- 
hensile “hands” in the dangerous tropical forests. The alert, intelligent 
cebus monkey, the organ-grinders friend, is probably the best known, 
but the larger howling monkey, the long-limbed and agile spider mon- 
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key, and the woolly monkey arc some of the yaried members, followed 
by others of smaller si/e and lesser familiarity; altogether there is a 
good deal of yariety and evolutionary divergence among them. 

All these are members of the family Cebidae. The other family, the 
Callithricidae, is that of the marmosets, small squirrel-like creatures 
hardly recognizable as monkeys to look at, with banded fur of black 
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and yellow or red, and in several species tufts of hair at the sides of 
the head or all around it, making a mane like a toy lion. Tlie marmosets 
are strange in tliat they have claws instead of nails (exoept on the 
great toe) and have lost the opposability of their thumbs. They have 
two molar teeth only, not three like other primates. And they have twins 
at every birth. After a certain amount of perplexity over them, and 
suggestions that they are perhaps the primitive parents of the other 
higher primates, it is now generally agreed that they arc simply back- 
sliders, being actually built on the same basic plan as the Cebidac, 
with their claws having resulted from the compression of nails in very 
small feet. Furthermore, the rare callimico just about bridges the two 
families; he has practically, the skull of a marmoset and the body ol a 
cebid monkey. K\en the unopposable thumb is not inappropriate, since 
the American monkeys have tended to botch the pattern somehow. 
The howling monkeys, for ('xaniple, are apt to separate the first two 
digits, not the thumb alone, from the rest. 

Across the oceans are bigger monkeys, throughout Africa and south- 
ern Asia. All of them belong in the family ('ercopithecidae, which is 
also treated as a superfamilv for the sake of neatness, the Cercopithecoi- 
dea. Most familiar to us are the populous tribes of macaques and 
baboons. Any large cageful of monkeys in a zoo is apt to turn out to be 
rhesus macaques, and the nu'dical laboratoric's also swarm with these 
hardy animals. They and other macaques live around the world all the 
way from the Strait of Gibraltar to Japan. Baboons, largest and fiercest 
of the monkeys, are found in various forms almost cverywhcTc in 
Africa; indeed, the baboon would make as good an emblem of that 
continent as would a lion or an antelope. His name, pleasant and 
euphonious, and sounding a little silly, does not do justice' to a magnifi- 
cent and formidable primate. lie is a cunning animal, but his re'putation 
has outrun him, crediting him with nearly human social activities and 
with military maneuvers in groups, such as ambushes, hollow square's, 
councils of war, posting of sentinels, and so on. A grain of salt is in- 
dicated. 

The Old World monkeys arc quadrupedal and quite generalized in 
body form. Some species have hands of very human proportions, not 
long in the fingers or short in the thumb, and with good opposability. 
The'y are not as strictly tree-living as the New World monkeys. The 
baboons, indeed, have left the boughs entirely, inhabiting such un- 
forested regions as North and South Africa, and the Abyssinian high- 
lands, in particular. Obviously to face the dangers of ground life, they 
have become savage fighters, with long snouts and heavy canine teeth. 
But you will see that the snout has grown out in front of two thoroughly 
primate eyes, near together at the root of the nose. 



Monktvs Above kft i timuiii (mumosct) incl clcliil of foie 
paw, showinj^ cliws and nonopposible tbuinb Above iii^bt i 
cebns monkt v with piehensilc tul Below light a colobiis monktx 
Below kft a baboon Dt tails show ♦ ici il clifti it net betw t tn pi itvi 
ihine and c itnihint monktss mu bilophodont tttth oi 1 ittei 

The ceicopithecoid monkt \s ait dttoiativt and \aijtd in externals 
like fur and skin color inan\ oi them being stiikingh be uitiful like 
the Diana monkt*) s oi the black and white colobiis Otheis aie sti iking 
if not beautiful, like the pioboscis monkt ) w ith his false nose , in Borneo, 
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or the crested “black ape” of Celebes. The family also has certain 
definite specializations, tour in particular. The most obvious is ischial 
callosities, paired patches of tough, fibrous substance, in effect almost 
as though the ischial part of the pelvis were protruding through the 
skin, at the place where the back of the leg begins. These callous areas 
are evidently specializations for sitting and, S. L. Washburn thinks, for 
sleeping in trees. Some species, and above all the baboons, have roseate 
skin and even colored fur in the same region, giving them strikingly 
effulgent behinds. 

A second specialization is the possession of bilophodont ( two-crested ) 
molar teeth. The molars all have four cusps (except the last, with five) 
and are square in plan, with the two forward cusps joined by a crossing 
ridge (loph), as arc the two back ones, so that the whole molar set 
makes a series of transverse ridges and troughs. This is a specialization 
away from the arrangement found in the rest of fhe Anthropoidea. 

The two remaining special traits belong to two different main groups. 
The tree-living leaf-eaters, mainly Asiatic, ha\e sacculated stomachs, 
divided into a series of sacs bv circular bands of muscle. The other 
branch, more general feeders, has chet'k pouches, which expand to 
hold food that cannot at once be chewed up and swallowed, very use- 
ful in getting more than your share and putting it where nobody else 
can reach it. Thus equipped, such monke\s can give rein to their 
natural avarice, bad manners, and disgusting selfishness. They can 
make a banana disappear in seconds, only to reappear as a collar of 
bulges around the throat. Their actions are everything you would want 
to stamp out in your own child. But the rhesus monkeys flourish like a 
green bay tree. 

Apes and Men 

Now to the Hominoidca. Here is our own clan, the superfamily con- 
taining the family of men, Ilominidae, and the family of apes, Pongidae. 
It is an important group (obviously), with an important name. Un- 
fortunately the name sounds, especially when you say “hominoid” to 
speak of a member of the group, as though you meant “man-like.'’ So 
we might note that it has no such particular meaning and is only a 
name following from the rul(‘s of classification. According to these, 
the name of a family or superfamily must be based on some animal 
(genus) within it. The genus Homo is a name of respectable age, 
going back to Linnaeus himself; at any rate, its family is Hominidae, 
and the superfamily takes its name from it also, rather than from the 
Pongidae and Pongo, the orang. This does not necessarily mean that 
man is the most typical, the oldest, or anything else; it is only a way of 
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choosing a name. Consequently “hominoid” does not really mean "man- 
like,” appearances to the contrary; it simply means "pertaining to the 
Hominoidfra,” or any memb(T of the group. 

All hominoids are catarrhines. But our own relations with the Old* 
World monkeys are simple and gcmeral; with the apes they are more 
specific. The reader is implored to assimilate the distinction at once 
and never again to point to a chimpanzee and say, "See the big 
monkey.” It would be a lar less hideous blunder, zoologically speaking, 
to confuse an ape witli a man. TIktc is nothing new in this idea; 
Huxley stated it, but the point has been popularly ignored, neverthe- 
less: apes are more like men than like inonkcns. Indeed, if either is 
more lik(' monkeys than the other, it is probably inc'ii. 

Of course, the distinctions are not so plain at a glance. The average 
person, asked for the dilfc'rence bc'tween an ape and a monkey, will 
cast about in his mind and end by responding that apes have no tails. 
Quite true; they ha\(‘ only the same internal vestige (the coccyx) as 
man, recurved beneath the pelvis and e\en smaller and more degener- 
ate. AI‘n, ;:es lack the cross-crested molars of the Cercopithecidae, 
having instead, together with man, (heir own plan of a more basic 
primate pattern. And they lack other monk(‘\' specializations, although 
gibbons and manv chimpanzees ha\e ischial callosities, and female 
chimpanzees, lik(‘ baboons, ha\e an additional conspicuous swelling, 
a sexual pla'iionuMion. 

But the important distinctions are broader. The hominoids (apes 
and men) diller from the monkeys in the torso and in the shoulders 
and arms. Men difler Irom apes, as we shall see, in the pelvis, leg, and 
foot. The monkevs, whether of the New World or the Old, are true 
quadrupt*ds. Men walk upright, as true bipeds. I'hv anthropoid apes 
fall in between, to a dt'grec', but actually they arc neither quadru- 
pedal nor bipedal. 1'lu‘V brachiate: when it comes to locomotion, they 
are bimanual, swinging hand o\er hand from limb to limb. When they 
are on the ground, chimpanzees and gorillas stand up easily enough, 
but th(w an* not good walkers. And while they run well on their feet 
and their knuckh\s, this is ob\ ionsly not w hat they are properly made 
for either, and they really only come into their own when hanging 
by their arms. 

The basic habit, then, the home adaptation, is an upright, suspended 
body. A ])rimate trend has been carri* d almost the full distance: mon- 
kt*ys sit rather erect wdienever they are not on the move, but the apes 
are typically erect even wdien on the go. It is true that, on the ground, 
they assume a stooped-over posture, leaning on their knuckles. Never- 
theless, their internal organs, and ours too, are arranged differently 
from monkeys, being slung from the upper chest and spine in accommo- 
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dation to a vertical trunk. And the whole skeleton has responded to 
their way of life, for brachiating serves to thiow emphasis on the arms 
and remove it from the legs. 

In their evolution the arms have been encouraged to lengthen, and 
the fingers too, since within limits the longer the aim, the longer and 
more effortless the swing, or “stride,” it can take Shoulder and collai- 
bone are also strengthened, facing outward and slightly up, as a pivot 
tor arms which vvoik in almost anv direction Moiikexs have a high 



The tnink in monkeys, apes and man. Above, a monkev, showing 
small and narrow rib cage, and long lumbar section of the spine, 
with processes of vertebrae inclined toward a central point in the 
lower back, related to springing motions. Below, orang, showing 
powerful and broad shoulder giidle, especiallv at the collar Ixines, 
also laige rib cage, shoit lumbar spine, and splaved-out pelvis. 
Bight, man, with broad, flat chest and shouldeis, stiong lumbai 
column, and rounded, basin-like pelvis. 
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freedom of the arms, of course, but since they use them to so great 
a degree as legs, their shoulders remain narrow and face downward 
rather than^ outward, and their chests are deep and pointed. But ape 
(and human) shoulders are broad, with the effect of having been 
pulled out to the side of the body. The chest has become flattened in 
front, instead of being pointed, so much that the breastbone of homi- 
noids is broad and flat and rather short, while in the monkeys and 
other mammals it is long and rod-like, with no breadth to speak of. 

The spine in a monkey, or any four-footed animal which runs and 
leaps, is long and springy in its free (non-rib-bearing) or lumbar part; 
it acts something like a bow with different sets of muscles as bow- 
strings. But this part has quite a different function in man and apes, 
in whom it serves to support the upp(T part of the body on the lower 
or, when brachiating, to attach the lower part to the upper, with the 
muscles acting as guy wires. Here a liinbcT lumbar spine would be a 
weakness; and in the hoininoids, both ape and luinian, it has been 
compacted and solidified somewhat, partlv bv getting rid of some of 
the actual vertebrae? (and thus the joints between them) and partly 
by widening the remainder. This evidently beneficial effect has come 
about by having one or two of the last lumbar vertebrae captured by 
the sacrum (the block of fused vertebrae which forms the keystone of 
the pelvis), which has become relatively longer and heavier to suit 
these larger animals. The shortening has gone furthest in the orang, the 
most gi\'en to brachiation among the great apes. But it is also marked 
in man, so that what lu'lps in brachiating helps in w alking too. 

The anthropoid pelvis, compared to that of monkeys, is broadened 
out in such a way as to reinforce the spine in its w’ork of holding 
things together and giving underpinning to the sw('lling torso in its 
upright position. Monkevs, narrow' in the hips, havi .i hipbone whose 
forw'ard blade, the ilium, is extendwl toward the head, parallel to the 
spine, for the prime reason of giving a decent leverage to the muscles 
which pull the leg forward. With the broadening anthropoid trunk, 
these blades are also extended outward toward the sides. Thus ad- 
vantageous points of attachment are provided for trunk muscles to 
support the heavy torso and knit it to the pelv is. 

So in shoulder, chest, spine, and pelvis the apes exhibit a complex 
of features related to their brachiation. Some ol them are copied, on a 
small scale, bv the spider monkey of South America, w ho brachiates 
a good deal also. Most of them are vny evident in man as well. Does 
this mean that he was once a brachiator? Please read further. 
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!IN^OW WE COME to man, tlie hero of the tale. In spite of the fact 
that you already know and admire him, we shall have to review some 
elementary facts about him and his nature. Furthermore, we shall con- 
sider him along with the apes, lor they all form a natural group. Apes 
are the animals most like him anatomically, and so they give us a 
perspective on him which we can get in no otlu i way. Two of them, 
the gorilla and the chimpanzee, live in ecjuatorial Africa, and the 
other t’vo the orang and gibbon, li\e in Southeast Asia and the Indies. 
There is a considerable separation, other than the geographical, be- 
tween the Asiatics, who are strictly tree-living and highly adapted to 
brachiation, and the African pair, who spend the major portion of their 
time on the ground. 

Gibl)ons inhabit southeastern Asia and much of southern Indonesia, 
living in solid forest. Th('y move about from tree to tree well above the 
ground, and neith(T in the lowest nor the highest branches. Here they 
are property owikts, in a .sense. A mated pair of gibbons stays to- 
gether permanently, with such children as are not mature, and this 
family keeps within a span of tree teiritoiy whicii it defends against 
other family groups. (They are thought to have an infant about once 
in two years.) Good humor prevails within the family, but they seem 
to be ferocious little fighters, inflicting serious gashes ( they have done 
this to human beings, on suddenly getting angry) with their long and 
spiky canine teeth. They eat fruits, buds, insects, and birds’ eggs and 
nestlings. 

Gibbons are quite distinct from other apes, both in size and in some 
other traits, being both primitive and specialized. They have small is- 
chial callosities (those built-in seat pads), like the Old World monkey.s, 
and a thick coat of fur, while the other apes, like man, have only coarse 
hairs on the skin. Their fur may be gray, black, or cinnamon; the skin 
itself is a dense black. The gibbons proper weigh between twenty and 
thirty pounds and are less than three feet high. A larger form, the 
siamang, has partly webbed toes and an air sac in the throat, but he is 
essentially the same animal. To the slender, wasp-waisted body are 
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Habitats of tlic aiitbropoicl apos. Africa, chimpanzee and j^orilla, 
with latter heavily shaded. Southeast Asia, gibbon and orang utan, 
with latter heavily shaded. 

attached limbs which are long and spidery, especially the anns. The 
gibbon is the greyhound of the apes, while all the rest of ns— the 
“great apes” and ourselves— are heavy, thick in the midriff, and rel- 
atively sluggish. And when you see this small ape actually brachiating, 
you understand the meaning of specialization in terms of action very 
well, lie is the world’s finest aerialist and a breathtaking thing to see, 
describing flowing festoons in the air as he swings from limb to limb, 
occasionally making long fumps across open spaci‘s. So easily does he 
swing on his lithe but strong arms that even when going along be- 
neath a single bough he may be tree in the air between handholds, 
not clinging with one hand until he has a grasp with the other, but 
actually making a sca ies of open swing-jumps. 

Thus his elongated arms express his adaptation to a very special sort 
of locomotion. So do his hands, which are like ‘wise long and narrow. 
He uses them hook-fashion over a bough instead of grasping, as we 
would, which must bt* more efficient in his quick flight; and his thumb 
is relatively short and not good for opposing against the other fingers, 
human-style. His legs, though not like his arms, ar(‘ not short; they 
are usually carried drawn close up when he is brachiating, and if he 
is a she, there may be an infant cradled in her “lap,” living dangerously. 
The foot has a good first toe' and is well made for grasping a bough as 
the gibbon walks along it, which he does from time to time. Gibbons 
walk upright readily enough, with their long arms outstretched and 
their hands dangling, in a burlesque ballet style which helps them 
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balance. They can do this well on the ground, especially if they have 
begun when young, but on the flattest of surfaces they still look as 
though they were walking carefully along a bough. As a copy of hu- 
man erectness, it is a fake, since the gibbon has no bend in the spine,* 
like ours, to straighten him up, but simply throws his trunk baek on his 
legs and bends his knees. 


The Careful Orang Ulan 

The lonely orang utan (Man of the Woods) keeps to the forests of 
Borneo and Sumatra. Nobody knows much about his family life, or 
even if he has any to speak of. A big male orang is as heavy as a big 
man, though witli much shorter legs and a much larger trunk. His 
head is curiously domed, giving him something of a brow which lacks 
the beetling ridges over the eyes of the otlu*!* ap(*s and of primitive 
men. His eyes are beady, and his nose and in( nth project sharply. 
If he is a full-grown male, he will have two half-moons of flesh flanking 
either si. I ' of his face, greatly broadening it, as well as a big pouch of 
skin below his jaw, looking rather like a goiter. His hair is long, es- 
pecially on his back and arms, and it is ging('r-red; his beard is orange 
and his skin a chocolale-bnmn. His ga/e can be direct and withdrawn 
at the same time, and von will have a hard time deciding whether he 
is a misanthrope or an <*ngaging clown at heart, hi a zoo you will find 
that he likes to play with things and will mull them over with long 
slow thoughts. 

Whether or not he is slow-thinking, he is c(‘rtainly slow-moving. He 
is very much a brachiator. But there should perhaps be two different 
words to signify the brachiating of a gibbon and tli»‘ brachiating of an 
orang, for thev arc* as diilerent as a series of gm/u/* jetes in ballet on 
the one hand, and crossing a shaky gangplank on the other. Not that 
the orang is unskilHul or iuelficient, but he is as hea>y as six or eight 
gibbons, and he move's deliberately and cautiously, holding firm and 
not jumping. Furthermore, he e\en comes close to brachiating with 
his feet, if we are not dealing in absurdities; that is to say, he shows 
no aversion to being upside down, and he has a good “handgrasp’* 
with his foot, which he often uses to hang by. This is exceptional in 
the apes and is perhaps an extra sah'ty adaptation, like the grasping 
tails of some of the platvrrhine niouke\s. Along with diis he has an- 
other peculiarity: he lacks a certain ligament, the lifianicnttim teres, 
which binds the thighbone into its place in the hip socket in the other 
apes and in man. Although this lack ma)’ weaken the total stability of 
his leg, it allows him to stick the leg out in directions impossible to us, 
and makes it that much more arm-like. 
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Once more, anatomy expresses locomotion. Orangs are spidery in 
their own way, being potbellied, with exceedingly long and strong arms 
and equally small and weak legs. The hands arc long, and hooked 
somewhat in the actual bones of the fingers, and the thumbs are short 
and degenerate (orangs vary in these things). The feet are strongly 
hand-like, as you w^ould suspect from the account of their use in trees; 
at any rate, they are miserably suited to use on ground, and an orang 
stands upright by using the curled outside edge's of his feet rather 
than the soles. If you can imagine trying to walk on a foot which is 
a hand, with long fingers which will not flatten out, and with a heel 
so short it is almost like your wrist, you will see what an orang on the 
ground is up against. He is a tree animal, pure and simple, but he is 
so large that he has prol)lems aloft as well. All this applies to the 
adults, in whom size and cur\'ing of the fingers is most pronounced. 
The young arc much more agile. 


The Apes of Africa 

The African apes, by contrast with the Asiatics just described, are 
much more suited to life on the ground. Although they are animals of 
the equatorial forest, their forests are less dense', and the chimpanzee 
occupies country in West Africa where the woods are (piite broken. 
Technically speaking, both chimp and gorilla are brachiators, and they 
are very much at home in trees. Their hrachiating is what we might 
imagine doing ourseKes, but better, and with the advantagf* of a foot 
having an opposable great toe. Both apes sleep in nests, but wdiile those 
of chimps are all built in frees, in suitable crotches, some of them fairly 
high above the ground, about half of a gorilla band uses lu'sts on the 
ground, the rest being in the low’cr branches. Both also feed in trees. 
But both actually spend most of their waking time on the ground, and 
adult gorillas become too large to get far off it at any time. Both apes 
are migratory, moving long distances over a period of time, and this 
traveling is done on the ground and at a good pace. Their gait is one 
using the flats of their feet and the knuckles of their hands; it is not 
quite the same in the chimp and gorilla, but there is no essential 
difference. 

Therefore, these apes are compromisers, and perhaps they are not 
actually as arboreal as they appear to a purely terrestrial animal like a 
man. Are they brachiators who have been impelled to remodify them- 
selves for an important amount of ground life? Or are they apes w hich, 
though having the basic ability to brachiate, have never committed 
themselves to the trees to the point of being badly embarrassed on the 
ground? 
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Tills is a good question, but we lack a good answer. Looking at their 
hands and feet does not tell us by precisely what paths of adaptation 
they got to be what they are. Chimpanzee and gorilla are^both rel- 
Vitively long-armed and short-legged, though by no means like the 
orang or the gibbon in these jiroportions; in fact, compared to torso 
length, some chimpanzees arc not longer-armed than man himself. 
Their hands are not hooked like an orang s, and the thumbs are longer 
and more useful in our sense, i.e., for picking things up and working 
with them. Chimp hands arc fairly long, but gorilla hands approach 
human proportions when seen in the Hesh, with good thumbs and 
broad palms. Feet are used flat on the ground in walking, and a 
look at their skeletons shows a much bigger heel region than an orang’s, 
especially in the gorilla. And the great toe is lengthened and the side 
toes somewhat shortened, again more so in a gorilla. Such feet are quite 
distinct from hands, especially in the development of the heel region. 
This distinction between hands and feet is much less obvious in 
orangs. But these African ape feet arc still not human feet, by any 
means— they have simpiv copied a little. 


The Extroverted Chimpanzee 

Chimpanzees live all through West Africa and much of tlu' ('ongo 
forest, and arc numerous. T hey go about in well-knit Ixmds of various 
sizes, feeding on quantities of wild fruits, seetls, and pods of a large 
variety of kinds, foraging for these in the trees. Feeding or traveling, 
they make a great deal of noise all the time, both by shouting and 
by crashing through the bushes and by beating on slumps and logs. 
It does not seem to be talk, i.e., specific communication of thoughts, 
like ours. It probably acts as a kind of simpler social communication. 
And it surely is also a personal emotional outlet, lor the pleasure it 
gives them to make a noise and to c.xpress a vague sense of well-being 
or, as the case may be, annoyance. If it serves any gciUTal, day-to-day 
purpose, it is to keep them from getting separated in the dense grass 
and growth, because an absent-minded soul, picnicking by himself, 
could note that the communal din was receding in a given direction 
and could hasten after it. Actually, they dislike any outside interference* 
intensely, such as being spied on by human beings, and they arc very 
alert to detect it. When tluy do, all noise stops at once and they taki* 
themselves silently off. They probably give more cues to each other— 
communicate in simple fashion— from expression and gesture than 
by voice. 

Young chimps in cages or other civilized surroundings show that this 
ape is mercurial, ebullient, demonstrative, affectionate, and on the 
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whole sanguine. They have impressed old hands with the fact that they 
vary markedly among themselves in temperament, intelligence, and 
behavior, •as we ourselves do. It is true that adult chimps arc not so 
uninhibited as youthful ones, becoming more serious, perhaps dour, scf 
that a full-grown animal conscious ot his powers and dignity is not 
something to be trifled with. ( A full-grown chimp, by the way, though 
smaller than a man, is still an animal of a hundred pounds and very 
strong, quite diUerent from the familiar television performers.) But it 
appears likely that chimpanzees are like men and a little less inhibited. 


The Self-Contained Gorilla 

Gorillas, on the other hand, are apparently more inhibited, though 
this can hardly come from an inferiority complex. Small chimps shriek 
with laughter or delight and seize human friend'*, new or old, with 
crushing aflcction. Small gorillas chuckle and arc coy and shy. Large 
gorillas are reserv'cd and hard to fathom, in captivity. It would be 
diflBcuH t tell how approachable they are without approaching them, 
and few sane men do that. In the wild they are no more approacha- 
ble than chimpanzees, but while chimps will flee from man, a gorilla 
group is apt to retire while one male remains to intimidate the in- 
truders. From all accounts he is not likely to attack imle'^s repeatedly 
provoked or actually cornered, and a human ol)server cannot know 
when to expect a rush. But certainly the gorilla is not an aggressor, 
though he will give an excellent imitation of one by standing erect, 
beating his chest with his hands, barking, swinging his fists, and even 
chucking himself under the chin to rattle his teeth 

Since he is the largest living primate, this mcnavi ig behavior is im- 
pressive. Ills size has often been exaggerated, thougli it is hard to see 
why this was necessary. Crown males arc probably about the same 
total height as men of today, with occasional specimens six feet or over. 
In man, of course, this height is half legs. In gorillas it is largely torso, 
and male gorillas weigh from 350 to 450 pounds or beyond (even more 
in zoos, where they get fat; Mbongo at San Diego weighed 640). 
Compare this to the weight of large human athletes and you can esti- 
mate gorilla strength; in fact, comparative tests on all the great apes 
indicate that it would be tolly to pick on an anthropoid your own size, 
or anything like it. The outstretched arms of the gorill’ may span as 
much as nine feet; in a man this reach is just about equal to his height, 
i.e., six feet or less. 

Gorillas support their bulk on vegetable food, and so they are 
necessarily prodigious eaters. This is especially so in the eastern part 
of their range, where their main diet is soft lush plants growing on 
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the mountain slopes. A gorilla will set himself down in a likely spot 
and, without stopping, eat every piece of vegetable matter which he 
can reach with his arms, so that he winds up in the middle* of a small 
‘ clearing. They eat energetically and steadily, stripping leaves and soft 
material from tougher stalks with their teeth, making less noist* and 
waste than chimpanzees. In view of the unnutritioiis nature of this 
diet, eating is serious business, and Gregory and Raven, collecting for 
the American Museum of Natural Historv, report emptying “pail after 
pail" of such stuff from the stomach and intestines of one specimen. 
Rut it is interesting that these vegetarians can be kept on more con- 
centrated and richer foods, meat included, in captivity; that is, on a 
liuman diet. 

Gorillas are rare animals. W’hether or not they arc decreasing, they 
are now rigidly protected by the go\ernments concerned. Today they 
live in two unconnected habitats. The western one runs from the 
(Jameroons, at the angle of the Gulf of Guinea, southward to the mouth 
of the Congo River. The other area is southward from the forest of 
the Ruwenzori range, bordering the Belgian Congo on the east. It is 
surprising that gorillas, who hav(‘ been delicate in captivity, should 
flourish in this cold, damp forest at altitudes upward of six thousand 
feet. The western gorillas, called CJoastal or Lowland, have shorter hair 
than the eastern or Mountain gorillas, who appear to be larger as 
well and to exhibit other slight differences. This distinction has .sonu*- 
times been stressed to the point of calling the two type?; different s])e- 
cies, but this is (piite unjustified, and the types are probably best 
looked on as races. 

There has been similar discussion about chimpanzees, who manifest 
a good deal of variety in color of .skin, from pink and mottled to black 
(all gorillas are black-skinned), and to a smaller df'gree in color of 
hair. But these differences appear more individual than anything else, 
and it may not even be possible to divide them into local races 
satisfactorily. Chimpanze(*s simply vary. However, there does appear 
to be a clearly defined pygmy chimpanzee living south of the bend 
in the Congo River, about whom all too little is known as yet. He 
has been lab(*led a separate species, Pan panisem, but even this is 
probably unjustified, since we have pygmies within our own species, 
and the same is true of some species of monkeys. 

In fact, there are tho.se who would even bring gorillas and chimps 
closer together, as two relatetl spc^cies, instead of leaving them in a 
separate genus for each {Pan and Gorilla), Of course, to the practiced 
eye they appear cpiite different: the chimp with his jug-handle ears 
(not crimped as they are in man, gorilla, and orang), his smaller size 
and longer hands, and his thinner hair, especially on the head; and 
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the gorilla with his black hair and skin and his peculiar nose, which 
has fleshy wings as does our own, but with these wings, so to speak, 
turned iipsUh; down and placed below the nostril. 

On the skull the crossbar of bone across the brow, over the eye 
sockets, is very prominent in the chimp. It is prominent in the gorilla 
as well, and of entirely the same nature, but in his case the crown of 
the head appears high in the living animal and the brow ridge does 
not appear. This is because of his temporal muscles, for the jaw, which 
pass up under the chec'kboncs and attach themselves to the roof of 
the skull. In our own head they make a thin layer on and above the 
temple, where you can feel them as you chew. In the gorilla they are 
so massive that they reach to the very top and above, since a bony 
crest rises along the middle of the skull, meeting another crest across 
the back, for further areas of attachment for the muscle. 

This crest formation n'flects the size of the animal and his jaw: it is 
f(‘eble or missing in female and young, merging with what is found 
in some large male chimpanzee's. So it appe’ars that this, and many of 
the differc.ives in the skulls of chimp and gorilla, are the effect of 
different body size up and down the* scale, influencing a fundamentally 
similar structure throughout. Now, if an extremely large chimpanzee 
thus begins to ha\’e a skull like a gorilla, a lot of apparent differences 
boil down to a main diflerence of size, which tends to bring the two 
animals closer together in actual relationship. In any case, there is no 
(juestion as to their gc'iierally close kinship and their apartness from 
the orang, let alone from the gibbon. 


Where We Differ 

Now as to man. This animal has long ago forgotten where he 
originated, but he is a catarrhine, of the Old World; his anatomy shows 
it all over. And lie is a hominoid; his anatomy brings him close to 
the apes. But he is no tree-living brachiator, and his anatomy reflects 
that too. He is, to let the eat out of the bag, a walker on the surface 
of the ground. 

There are various things about us that must make us seem, to the 
eyes of other primates, freakish if not comic. Tlu're is our hair, cascad- 
ing out of the tops of our heads and almost absent elsewhere from 
our naked skins. However, on giving ur skin close scrutiny (and they 
love this kind of work), an ape or monkey would find the hair was 
there, and in the same pattern as on themselves, but in a rudimentary 
downy form in most of us. They would see our inflated heads, 
pushed-in faces, pointed breathing apparatus, and so on. Chimpanzee 
yokels might giggle and gape at all this, but a really educated 
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anthropoid would direct his gaze at our feet, for these arc what make 
us human. And now merriment would change to chagrin, as it dawned 
on him that we had curiously become adapted to a niche far more 
promising than his own way of life: that we had taken advantage of 
primate and hominoid potentialities and pushed them to a new con- 
clusion. Being at home on the ground, we have added human feet to 
hominoid uprightness and primate hands, and made a perfect division 
of labor: walking on our legs, we use our arms entirely tor other things. 
There you have the essential, the hominUl trait. And at last our ape 
may be gnashing his teeth (and fine teeth he has lor gnashing) at see- 
ing what a mistake he has made in using his otherwise skilltul arms 
and hands for hrachiating and allowing them to lengthen and change 
shape for that purpos(\ 

Let us look over his shoulder. He will be observing that apes and 
men are alike, difiering Irom other primates in the torso and arms, and 
that it is from the lower spine (mi downward that apes and men differ, 
more and more— above all, in the foot. The human foot has actually 
become a new segment of the leg, gi\ing extra distance and special 



Foot skeletons, to sliow form and function. Left, from the top, 
feet in profile of man, gorilla, monkey; man shows long arch and 
long great toe; gorilla lacks an arch and a long great toe, but has 
a good heel, monkey has a more hand-hke foot still, but with a long 
great toe. After Cregorv. Bight, feet of orang and man from above. 
The orang has a strongly hand-hke foot, with long side toes, small 
great toe, and small heel and ankle region (tarsus). Man has a 
l.irge tarsus and weight-bearing .surface, and a large great toe witli 
shortened side toes. From specimens. 
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strength to the steps we take. The large great toe is the only one in 
the primates which has lost its opposability, now lying next to the 
others, witji its joints working vertically. The other toes do not, as 
they do in apes, grow longer and beyond the first toe, like the fingers 
of a hand extending beyond the thumb. Instead, they actually be- 
come relatively shorter as we develop, and the result of this is to bring 
all the joints at the base of the toes in line, making a ball to the toot. 
This ball is the secret of our walking, and it is also made possible 
by the formation of two solid arches behind it. One arch is crosswise, 
making the middle of the foot a small vault; the other is lengthwise, 
from the ball to the end of the heel, raising the instep ofl the ground 
and carrying the ankle joint— the whole body!— on top of it. 

The compact fitting together of the bones of the foot makes it act 
essentially as one piece. The muscles of the calf of the leg run down 
to the projecting heel, pulling it up and so forcing the ball of the foot 
down against the ground and lifting the body. This is what makes oiir 
long and eflortless strides. An ape, with his hand-like, uncompactecl 
foot, can do nothing of the sort; he simply cannot rise on the ball ot 
his toot because he hasn’t got one. The middle part of his foot is 
movable, and so his step takes place mostly at his ankle. The gorilla 
imitates us to a degree, having a longer heel and shorter side toc's 
than other apes: and he can also give the best imitation of walking 
erect like us. But all this, both anatomy and performance, is imitation 
and not the real thing. 

Our legs follow out the theme of the foot. They are, for primates, 
of exaggerated si/e. It is true that legs may be relatixcly as long in 
some chimpan/i*('s or gibbons, but tliat is neither here nor there, for 
our legs are straight, columnar, and heavily muscled, and quite ex- 
treme in these wa\s. The bones rise vertically from the ankles, and 
above the legs in turn it has been necessary to swing the upper half 
of the body back into position directly oxer the same points. 

This has had a whole train of effects. Because of the insertion of 
the thigh bone in the hip joint it was not possible simply to tilt the 
pelvis back as needed. Actually, the pelvis faces forward at some forty- 
five degrees, about as it does in apes. Instead, txvo main things took 
place. The lumbar spine, of five vertebrae, leaves the pelvis in a for- 
ward direction, as in apes, but then turns sharply back to point 
upward, describing what is known as the “lumbar curve" and so carry- 
ing the torso back into position aboxe the hip joints and the legs. And 
in the pelvis itself the hinder portion of the hipbones, where they are 
joined by the sacrum, has been bent downward and pulled back, 
so to speak, until these bones have a shape very distinct from the 
anthropoid apes. 
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PcKis and Iiinihai spiiR' ot nun and clnmpanA n, slum mi; the 
natuie ot the luinbai cm\e in nun in ulUion to pnsinu* \ie\\(d 
hoin the iii;ht side Compand to the ehnnp in/u tlu human spun 
angles Ixuk shiiph above tlie pehis lln* conti.isl in ilie' t\NO m 
the* lelatioii eit the saeiiini and the uppti pait of the ilinm (hiji 
bone) to the hip joint, is e\ielent. 


This last Jinpoitant niou* has two efhets One* is to help bring the 
saciiim, and thus the weight ol tlie spun and the upper pait ot the 
bod\, into position o\ei the kgs Tfu otln*! is to gi\( a piotiiiding 
point of attac hment— a bettei kserage as the li(*el does in the toot— to 
the imiseles oi the buttoek and the baek ot tin* thigli so that a poweiliil 
toice can be applied to* the eiigim* pioviekd b\ tlu* kgs and loot, 
pulling them baek to push ns torwaul \nd so tlu whole human 
skeleton, with its nnisek*s, has luen peitecled lioin the waist on down, 
both in design and in motor power, to allow ns to piexeed, seienel) 
t'leet, with our peeuliai gait, upon our pieuhai lee*t 
The hipboiKs also enive well around tin* sieks towaid the tiont, 
and form a bctt(‘r siippoitnig basin than in api’s, as well as giving 
mon* elhcu'iit attac hnunt foi muscles ot the upj)ei tiunk, to hold it 
upright in its turn but abose the waist W(* coint* to that zone ol 
likeness among the* hominoids Ileie, in lact, it is man who is the more 
geneialized, with his simple hand, and the* apes who clearly have a 
stor\ ot specialization to t(‘ll It is not until vou come to the head that 
we suddenK look k markable once moie 
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Head and Profile 

Now it is quite possible to put up an argument to the effect that 
these head differences are all an accident and of no importance. 
Nothing could be more absurd, of course, since without the contents 
of this head I would not be writing a book nor would you be reading 
it. Neverth(»less, a lot of its nobI(T features are somewhat sccondaiy in 
the evolutionary sense. For example*, our nose does nothing an ape’s 
nose does not do except get broken. As you will see further on, men are 
m(*n and apes are apes because of the different adaptations of their 
hands and feet, and not because our brains got bigger than theirs. 
That happened later. 

Of course, the human skull is veiv different from what sits atop a 
goiillas spine. Vet both of them are catarrhine tills, differing, like 
the limbs, in emphasis latlier than basic parts. Aside from housing or- 
gans of sense in likely places, the main business of tlie skull is to make* 
a platfiiiiii I'l bone, supporting abo\e it an en\elope for the brain and 



Skulls of gorilla and man compared for various features. Notice 
that the actual profile of the nasal chamber is similar in both. 


below it a squeezing apparatus lined with teeth for mashing food as 
it passes the portal of the digestive system. The several sizes and forces 
of brain and jaw explain the special s’ lpes arris ed at in man and ape. 
Both kinds of animal carry to extremes the primate trends to large 
brains and to bent-down faces, but man, extreme in ercctness, is also 
extreme in poising the head perfectly on the spine, helped by a 
lightening of the jaw at tlie front. And man, toward the end of his 
career, has greatly expanded his brain from the size possessed by the 
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already large-brained chimp or gorilla to something three times as 
large. 

So much for the high dome above the seat of mind. The human 
face, from its ancestral form, has undergone an equally startling 
pulling-in under the forehead, probably beginning with a shrinking 
of the size of the teeth. Not only has the dental arch become smaller; 
it has been further reduced in its length by spreading apart at the 
back. This broadening may be connected with chewing; we chew with 
a swinging motion of the lower jaw, from side to side. We are able 
to do this because the crowns of our teeth are all on one level, and 
our canines do not project, while in apes the long canines interlock, 
inhibiting the side-to-side motion to a considerable degree. Along with 
the shortening ot both upper and lower tooth rows, and the lessening 
of squeezing force between them, the whole facial skeleton deflated 
sharply; even the eyes have tended to recede under the swelling fore- 
head. But in this shrinking there were two spots which could not very 
well deflate, and that is why we have a nose with a bridge, and a 
chin. 

The nasal cavity, for the moistening and warming ot aii, is a narrow 
chamber in the middle of the face, like a standing triangle running 
fore and aft. This fits nicely into the sloping profile of an ape’s face. 
But, while the face in general diminished, the nasal cavity itself could 
not be reduced in size in an animal as large as man, without losing 
its efficiency as a clearing chamber for air coming in. And there is 
no other place in the architecture of the face to put it. So, when the 
whole cheek region shrank back, the nasal cavity was left sticking out 
in its original position under a sort of shed ot its own, looking like an 
annex to the face. 

The chin evidently emerged in similar fashion. In the open space 
beneath the long anthropoid lower jaw there is plenty of room for 
the muscles which work the tongue, help in swallowing, etc. We are 
animals of giant hominoid size, and we need this muscle space at least 
as much as apes do. In our case, then, the lower rim of the mandible 
seems to have remained roughly as it was, while the teeth and the 
tooth-bearing part of the bone drew back over it. But the middle of 
the jaw is exposed to special stresses, especially to a sort of pinching 
action by the muscles which pull the jaw back and shut it, as though 
you pinched the two ends of a wishbone together. As the bone of 
the jaw lightened, it appears that extra bone in the form of a chin 
arose on the front, as a response to these stresses. There is a reinforee- 
ment in the jaws of most apes also, a flooring of the foremost part 
of the open space below the tongue, called the “simian shelf.” This is on 
the inside, not the outside, but in such a long jaw this evidently is 
no disadvantage to the space available. 
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Comparison of upper .'uicl lower jaws in man (above) and gorilla. 
This contrasts: form of dental arch; size of canines; piesence of 
diastema (gap) in front of gorilla canines; general size of lower 
jaw; nature of chin region, simian shelf in gorilla. After Gregory, 
and specimens. 


The nose, and in a way the chin, may therefore be seen as sign- 
posts to the onetime shape of the face. If you take a human silhouette 
and extend the outline of the nose, bringing it round in a suitable 
curve to come back under the chin, you will get a profile which will 
suggest what we started with. 

This does not mean starting with a chimpanzee. When we view 
the teeth of men and apes, we see certain differences other than plain 
size, or the heavy ape canines. In apes, we see a particularly project- 
ing front portion of the jaws, and one which has become widened, 
with extra large incisor teeth. Such a g ntition seems to be geared to 
the coarse vegetable and fruit diet of the anthropoids, with the 
canines being important in opening the tough rinds of many of these 
fruits. Furthermore, there is evidence that the widening of the^front 
of the jaws has been largely responsible for the appearance of the 
simian shelf, as an extra truss for strength. Now, all this leads to an 
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interesting point, easily overlooked: we arc not the only animals who 
have been evolving. The apes have been evolving too. And if they 
have been steadily evolving broad and projecting front teeth, as seems 
the case, then there is no reason for supposing that our ancient snout 
goes back to what we sec in today s chimpanzee or gorilla. 


Braohiators and Ancestors 

This is taking the outer wrappings oil the large problem, for what 
applies to the teeth applies to the rest ot anatomy. What ttY/A* our 
ancestor like? More of that later. But how do we seem to be related 
to the apes, jisst on tlu' basis of anatomy? Is it all mere parallel 
adaptation that we share similar torsos and have lost onr tails, because 
we all became upright creatures, though of diflcrent gaits? That is, did 
we arise scparatcl)' from a simple monkey-like primate or even some- 
thing lower? Or an' we really close relatives, which implies that man 
got his uprightness and his iongish arms as an ^ adaptation to brachia- 
tion? Granting that our ancestor was no “gorilla,” no “chimpanzee,” 
no “oraug,” no “gibbon,” are we nevertheless all “hoininoids” by descent 
as well as by classification? 

It is a hard problem, because it has so many parts. Did the intensely 
human foot actually couk* from something like a gorilla’s, or are both 
merely mo\ing in the same direction? Our arch must have come from 
a grasping foot, probably with a good first toe and probably rather 
ape-like; but mucli of the musculature is like a moukey’s, not an ape’s. 
Is the torso with its wide shoulders and Hat bri'astbone an adaptation 
encourag(*d by brachiation? Or contrariwise does the braehiation of 
apes follow from the Haltened, widened torso: did such a lorm, in 
animals already upright, suggest brachiation as the suitable adaptation 
to tree life? That is to say, did our common ancestor possess such a 
torso before any hominoids beeaine actually specialized for brachia- 
lion? If so, then none of our own ancestors brachiated. 

The human hand is very generalized. No signs ol brachiation there. 
But the shoulder, before birth, points high up, like an ape’s (w'ho seems 
.so short-necked because of this). This position is a brachiatiug adapta- 
tion. Gradually it grows down to its human position. And so it goes. 

However, much of the discussion revolves around the question of 
brachiation rather than of actual relationship. For, apart from the 
wealth of anatomical correspondence, there are common hominoid 
features having nothing to do with brachiation. One is the basic cusp 
pattern of the teeth, lacking the cross-crests of the Old World monkeys. 
Another is blood chemistry, which places the monkeys definitely fur- 
ther away, whether we are being tested for ape relationship, or apes 
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are being tested for human relationship. So there is a kind of paradox. 
Our ancestors may never have been very much like the living apes, 
but without question the apes are our nearest ’kin today. 

This is as good a point as any to recall what Darwin said about 
human origins, in 1871, in the Descent of Man. He said it carefully 
and judiciously. You would never guess from tlie hot rebuttals of the 
next few generations how reasonably he had set it forth, nor how 
acceptable his view is today, a century later. I will cite him and use 
a few italics to emphasi/.e some of tlu' qualifications his adversaries 
have usually chosen to ignore. 

Reviewing the nature of man, he noted that wc must be classed 
with the catarrhines, ratluT than with the platyrrhines. (He believed, 
it is true, that all these higher primates. New World and Old World, 
had come from the same' extremely ancient progenitor, while most 
students today, I am sure, consider that platyrihines and catarrhiiies 
arose independently from prosimians, and not necessarily from the 
same prosimian source.) “It the anthropomorphous apes be admitted 
to form a natural sub-group,’’ he continued, then man possesses such 
peculiar charact('rs in common with them that “wci may infer that 
some ancient member of the anthropomorphous subgroup gave birth 
to man.” And, Ik' pointed out, a naturalist would feel obliged to clas- 
sify such an ancient form, which possessed many characters in common 
with the In'gher primatf's generally, as an ape or a monkey. Therefore, 
“as man from a genealogical point of \ iew belongs to the Catarrhine or 
Old World stock, we must conclude, howeser much the conclusion 
may n^volt our pride, that our early progenitors would have been prop- 
erly thus designated. Rut we must not fall into the error of supposing 
that the early progenitor of the whole Simian stoci, including man, 
was identical with, or even closely resembled, any existing ape or 
monkey." 

That is the substance of his conclusion. Darwin was right. 




6. PRIMATES IN THE PAST 


THE ROYALTY of pninut(\s, we have in the last two chapters 
been looking around upon our vassals. (Here you have the editorial, 
the royal, and the human “we,” all rolled into one.) Nearest the throne 
we see the apes, the royal dukes; hevond them are the barons, the 
monkeys of the Old World and the New World, i^nd beyond them 
in turn a clownish p('asantiy ol prosiinians. This little hierarchy seems 
to make a nice “family tree” for us, and much writing has been based 
on .such a vltW Rut the view is too simple, because it pays more 
attention to primates in (he flesh and less to primates of the past, to 
v\hom I am now turning, because of this distinction, certain common 
iiselul phras(‘s can be dangerous and misleading, such as “family tree,” 
“ancestor,” “lorerunner,” or “missing link.” Like guns, they will do the 
right thing in the right hands, but thev are loaded, and ordinary citi- 
zens without Ph.D.’s an' not the only ones who have accidents with 
them. Many a specialist has shot himself in tlu' foot when he thought 
h(* was only cleaning a paragraph. 

Take “forerunners,” lor example. I liave been pn^^enting the other 
primates, and the lower animals generally, as shcddiie^ light on stages 
of development through which the ancestry of man passed. Such 
stages may b(* termed forerunners as long as they ire not necessarily 
supposed to be direct ancestors. Indeed, forerunners is not the best 
name for runners who are behind the leader in a race, and so they 
might better be called hindrimiiers. 

Similarly, take “ancestors.” Obviously no living animal can be our 
ancestor, and this point sliould never be forgotten. Nevertheless we 
must have had a scries of true ancestors in the past, who were akin 
to various living animals. Therefore the propc'r notion is one of con- 
tinuous specialization and exolution av v from a parent form, a true 
ancestor, w^hich ancestor wc share with some animal we arc regarding 
as “ancestral.” We must have had a common ancestor with a lungfish 
and a coelacanth. Rut that ancestor can only be an ancient fossil form, 
and the hingfishes and coelacanths have been descending from it as 
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long as wc have, though they have changed less. If it is known, or 
evident, that our ancestor at some point must have been rather close 
to some living animal, it is appropriate to speak of that |\nimal as a 
“siirviviim structural ancestor. " If vou were one of those who believed 

o 

US to be “descended” from Tarsias, you could call him a structural 
ancestor in the sense that he represents a stage in our evolution in 
his brain and parts of his anatoinv, alter you have discounted his own 
very specialized legs. 

Or take “missing link.” This is not a fortunate term, ])ut it is graphic 
and compelling. You are herewitli licensed for its use it you use it 
only for forms which lie in a true ancestral cliain. These must therefore 
be fossil, not lo ing. That is, it signifies animals not yet discovered as 
fossils, but animals which must in fact have e\ist(*d. You may find 
missing links between man and mammal-like reptiles. Rnt you could 
not find a missing link between a ehimpan/ee and a man, because 
Pan tro^lodt/tcs, the twentieth-centurv chimp, is not, and cannot be, 
an ancestor of man. IIi* cannot be an anci‘stor of an\ thing but future 
chimps, e\en il they should stand erect, wear clothes, and begin to 
talk real nonsense in place ol the imitation nonsense tluw now emit. 
The only sense of a missing link would be a true pari'nt of both man 
and chimp, so far back along the line a> to be ([iiite different from 
either of them. Tin’s animal would not hv soiiu'thing halfway betw'cen 
the kinds we know; instead, it w'ould in geiu'ial lack the special char- 
acteristics of both men and chimpan/e<*s, e\t'n though it might 
superficially seem more like one than like the other. In this example, 
it w'ould probably setan more like a chimp at first glance, since he is 
the more primitive of the pair, w'lth res|)ect to brain size, hairiness, 
and certain other traits. 

Forgive these dry precepts. I'hev art' important, as is the main fact 
that most of the primates are extinct, not living. It is hard to realize 
how' greatly the vanished forms outnumber the sur\ivors, and yet it 
stands to reason. The true picture is one of a whole bush w^ith radiating 
families for branches. Most branches are ch'ad throughout, but there 
arc a few green leases at the ends of some, representing the species 
of today. We could hardly get a sound idea of the bush as a w^hole if 
wc looked only at those leaves, so l(*t ns se(* what we can of the dead 
branches. You understand, of course, that to see' the entire bush we 
should need fossils of every primate of the past. Actually we have 
pitifully few, even though they already outnumber the living types. 
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Golden Age of the Prosimians 

Primates have one of the longest histories of any order of mammals. 
Unquestionably they rode on the mammalian Mayjlotvcr. Their general 
simplicity ties them to those early plactmlals who, with other primitive 
kinds of mammal, were beginning to make their way in the middle 
of the Mesozoic, the Age of Reptiles, at least a hnndn'd million years 
ago. And the tree shrews, as 1 have indicated, not only hark back to 
this stage, representing those ancient forerunners, but also provide a 
fine “structural ancestor” for all the later ones. 

So the primates came into the Palcocciie, the opening of the 
lertiary, with a full head of (‘volutionary steam, already splitting up 
into various prosimian lines. I’here were ancestral lemurs, lorises, and 
tarsiers in plenty; not only that, tluTc was also a broad range of other 
such lines, now extinct. On the whoU*, they wer^ more generalized. 
The ancient lemurs, for (‘xainple, lacked th(‘ procumbent tooth comb 
of the modern on(\s. And the many extinct tarsioids indicate that the 
last living survivor of this group is especially peculiar. Tims the 
paleontologists arc already ac(|uainted with a spectrum of prosimians 
from something nt'ar the tri*(' shrews all the way to progressive 
tarsioids. A princi])al effect of this acfjuaintance, as I said earlier, is 
to fill up the seeming gap between Tat Jus and the other prosimians, 
and put him into the same familv portrait. 

This was the happy childhood of the primates. In those times all 
mammals were small and primitive, many of them in fact being the 
still flourishing survivors of the multitubcrculates, one of those very 
ancient oflshoots from the inaminal-liki" reptiles wlio were not even 
members of the marsupial-placental stoc*k. In the Pal oecne, as far as 
the mammals were conccrnctl, the world was )oung and the going 
was easy. For the little primates the competition wxas not stringent, 
and thev flonrish(*d ov('r most of the world, especially in North 
America. Nearly thirtv' different relatives of Tarsias alone hav'C come 
to light. The prosimians lived mainly in trees, eating fruit, as they do 
now, but there* are signs that thev lived on the ground as well and had 
a wide variety of diets, rather like .squirrels and other small rodents 
of today. 

This idyll carried on through the Koeene, and then calamity struck. 
The multitulH'reulates vanished eompi '.ely, and so did some early or- 
ders of plaeentals. Kxtinetion also swept away most of the prosiinians: 
they disappeared from Noith America and Furope, and in Africa and 
Asia they were reduced to a small number of lorises and galagos, and 
the isolated Tarsias of the Indies. What had happened? The answer 
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is that a new tide of mammal development had risen. More modern 
types like carnivores, and above all the rodents with their powerful 
teeth, were coming into being and reaping the rewards ofc specializa- 
tion. Generalized forms may be resistant, and also relatively adaptable 
on a broad evolutionary scale, but they are apt to be exposed to the 
onslaught of specialized cousins competing for some of the same niches. 
The infantry is the irreplaceable Queen of Battle, but the best infantry 
in the world will have a rough time when assaulted by tanks or dive 
bombers. 

Anthropoiciea Inherit 

Rats and cats arc doubtless not the whole answer; these enemies 
and competitors would probably not have been so destructive to the 
arboreal primates. Almost certainly the effect of specialized, efficient 
competitors like rodents was supplemented by the c'ffect of generalized 
but progressive competitors as well. Tliis means, of course, the higher 
primates: monkeys and hominoids, who would have been living in the 
same forests and eating the same foods as their prosimian contempo- 
raries and so would ha\'e provided the really corrosive competition 
which would explain the losses. 

Now this is based on presumption, because the known fossils are 
not adequate to prove it. But the higher primates must have been 
developing just then, during the Eocene, and they begin to be known 
from the early Oligocene, coincident with the collapse of the pro- 
simians, Thus it is a case of putting two and two together and re- 
membering what had happened often before in evolution. Gertainly 
the lower primates d(‘clined, probably to their present poverty, and 
are almost unknown as fossils through the r(*st of the Tertiary. Only 
the lemurs, in a curious way, kept the old days alive. Becoming en- 
tirely extinct on the continents, they managed to get to the island 
of Madagascar, probably on floating masses of vegetation, where they 
survived and flourished with their old vigor to the present. In fact, 
in very late times they even evolved a new series of monkey-like and 
other forms, in a special radiation, though these are now largely extinct. 
One of them, the extraordinary McgaUidapis, got to be as large as a 
donkey and, if native talcs can be believed, may have lived right down 
into our own centuries, becoming extinct about the same time as its 
Mauritian neighbor, the dodo. 

Finis to prosimians. As to the Anthropoidea, the lack of fossils leaves 
their origin impossible to trace at the moment. They might have come 
from the ancient brethren of Tarsius, who were present in both 
hemispheres. Or they might have come from a more basic lemur type. 
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still more general, such as the family Adapidae, which also had lines 
in both hemispheres. The gap is now too great for certainty; either of 
these stocte would make an acceptable structural ancestor, and al- 
though each has its partisans, neither can be excluded, or crowned 
the winner, from what is known at present. 


How Many Kinds? 

One thing seems clear: higher primates came on the scene at least 
twice. This is hardly surprising, if voii remember that “mammals” arose 
from the mammal-like reptiles several times over. But it is interesting 
in showing that early primate potentialities could give rise, not only 
to monkey-like lorises and tarsioids, but also more than once to true 
monkeys. That is to say, while platyrrhinc and catarrhine monkeys 
are both classed together as Anthropoid('a, they are not actually such 
close kin, being related only through their lower ^jrimate parentage. 
For the indications arc that no primates crossed from the Old World 
into the New, or vice versa, after the fiist part of the Eocene, which 
would seem to isolate the hemispheres before higher primates had 
ever appeared. 

Tlierefore, “monkey” can be taken to mean not only a kind of exist- 
ing animal but also an abstract grade of primate organization, a way 
of primate life. As it had for proto-mammals, an open possibility 
existed, provided there was a suitable environment and a basic pri- 
mate pattern as furnished by the prosimiaiis. And the possibility was 
realized independ(*ntly, in the Old and the New Worlds. This may 
seem like a persnickety point, and a digression in the story of man, 
but it is the kind of thing that makes esolution fascinating as a study 
and as philosophy. 

At this crucial time, the early Tertiary, the two Americas became 
separated from one another, and the present Isthmus of Panama did 
not exist. A prosimian or prosimians unknown crossed from North into 
South America, perhaps by floating on natural accidental rafts of 
vegetation, like the lemurs to Madagascar. From these, in South 
America, monkeys developed, and in a rapid radiation the several main 
lines of the platyrrhines were established. When, toward the end of 
the Tertiary, the Isthmus of Panama made a bridge to the north, some 
of them crossed over into Central America, getting as far up as Mexico. 
Actually, fossils of these monkeys arc almost lacking, but those re- 
covered do indicate that the stock had a typical early expansion and 
evolution, and a stable later history. Certainly this was true of other 
mammal lines in South America, wiiich arrived there in the Paleocene 
and had their own special histories of radiation, without interference 
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from the rest of tlie world until they were overrun late in time by 
competitors from the north. 

As to the Old World monkeys, even less is known of 'their past. 
But they too must go back to unknown Eocene ancestors, and they 
may ha\’e acquired such specializations as the}' ha\e, including thv 
bilophodont molars, earl\ in the game. Nolliing, at anv rate, now points 
to the contrarv’. There are a few good fossils, all of which are late. 
It is a guess, in the face of ignorance, that tlu' historv of the catarrhine 
monke\s, alter their fust appeal ance, was ratlu*r uneventful. 

You would not sav this about the hominoids, how'(‘\er. In the first 
place, we are now considering a group which did not go on as decent. 
God-fearing ejua Irupeds but began as, oi became, semierect animals. 
This in itself suggests greater e\olutionar\ expeiimentation, and such 
experimentation ceitainK seems to ha\e* taken pl.ice\ laickilv the fossil 
record is \ery much be'tter in this, onr own auce\str\, than in eitluT 
monkey line. 

The hominoids aie e\identlv, for jcasons alrt'ads gi\en, more closedy 
related to the' Old W’oild monke\s tlian either lot is ie*latc'd to the 
monke}s of the* Ame'iicas But we* cannot sa\ whethe'r this is be'cause 
they arose fiom the same kind of prosum.ni, mde*])e*nele'ntl\ , eir wdu’ther 
there once actually c^xisterl a piimitiye “highci piiiiiate* ’ or cataiihme 
(which could be classifierl with the Antlnopoicle*a ', lioiii which 
inonkevs and hominoids both cle'se ('iieled If tlie hitte'i, tlu'ie* w’as an 
almost immediate split, and all the* hominoids ayoided such things as 
bilophexleint teeth xNothing more* is going to be known en this pennt 
until the right fossils come along. But, a little lat(*r, fossils haye* plenty 
to say . 

Ancient Apclels 

Tile hominnid line— the* fomidmg of the* ajie-hnman dynaslv— goes 
back, yye* can he* quite* sure*, te) the* late* Eoc'in*. f'lom tliis time, and 
from the early Oligocene yvhich lolloyy t*d, liaye roiiie a small number 
of striking fossil j.iws, fretm Kunipe*, Eg\])t, Bmma, and possibly 
China Tliey aie fraginentaiy , pooiK ]iiese*iy eel, anel in various yvays 
puzzling, bill taken together thew hint stremglv at a .serie's of evolu- 
tionary (‘xperiments loyyard tlie liiglier primates, c*spt'cially the apes. 
And the'' f.ill in just that time*, some* filtv million ye‘ars ago, yvhen the 
prosimians yvere d\ing ofl, feillowing yvhich we know of well-d(*fined 
lines of apes. I will name twei of the Eocene* forms: Alsaticopithccus 
of Europe and AmpliipilhccMS eit Burma. Both of them seem to fore- 
shadoy\', not onlv highe*!* priinat(*s, Imt specifically the hominoids. 
iIow'(*vc*r, both still liad mou* pre*molar tc(*th than apes or men, as 
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we know them, and both are really very dubious characters indeed. 

The same things seem also lo l)c true oJ something called Parapilhe- 
cus, whose* minute jaw and terlb cfunc from the early Oligocene of 
Egypt. This fossil has long b(‘cii acclainu'd as a likely ancestor for 
the apes, nr even lor all catarrhiiies, monkeys as well as apes. The 
acclaim was based on a rather inadequate drawing and an even worse 
plaster cast, which was all that most students ha\'e seen of it during 
the half century since it was found. On this basi^, it was thought to 
have the catarrhine tooth count (the same as our^), but it now seems 
more likely that the creature had, not two incisois and l\\o premolars, 
but one incisor and three premolars. The (nei/ealc-n'. dropping of in- 
cisors rules Varopithccus out ol our gene.ilog\. lie unv Inot belonged 
to some other line ol progressing taisioid or prosiin'-ui. which did not 
survive. It is quite likely that he was not a primate at all. 

However, Parapithccus had *i neighbor in Egypt, Pu pliopithccus. 
His jaw and teeth do much to show that the hi' her piimatcs were 
already (*stablished by Oligoceni* times. For he was not only an un- 
jnistakable ape, dentally speaking, but in lact lu' sc'cins likely to have 
been a very early, \erv small gibbon, lacking the long canines of the 
gibbon of today. So, whatc\er their beginnings, apes and monkeys 
were evideiitb' now (jiiite distiiiet from one another. And it would 
appear that tlie gihhon lainilv line slinek out on its own in the be- 
ginning of the OligoceiK', perhaps tliirt; -five million years back. This 
line turns up again in Li}nnopithc( ns, a definite gibbon in jaw and 
teeth, in East Africa in ihc Low"(t Mioe(‘ij(‘, ten million years later. 
It proceeds through the well-known Pliopilhrcus\ of the later Miocene 
and early Plioct'iie in Europe, in the dirtvb'on of Ihjlohatcs, the living 
gibbon himself. 

o 

This is a clearly hla/ed (W olutionary trail, then, i* licalmg an early 
separation of the gibbon slock. It indicates something else significant: 
Limnopithccus and rliopithrciis art' known to ha\e had generalized 
limbs, not elongated as in modem gibbons, and a little nioTikey-like; 
clearly tbev were not bracln'ators ol the t\’]:)e w'e might exj)cct, but 
more geueial clinibers. And so Uiflohaies of today either became long- 
armed and specialized in (piile recent times, or ebe he belongs to a 
wing of the gibbons which was diflerent from that of the know'ii fossils. 

The Teelh of Dryopillioeus 

'With the gibbons staked out nicely, if not exhaustively, what about 
the early forerunners ol the' large apes? Unless w e take Propliopilheens 
for such (as some do), tlu'rc* are no early ones; but from the beginning 
of tlie Miocene on, the remains arc almost copious, even though they 
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are virtually limited to jaws and teeth They do not include the 
recognizable amestois of the living great apes— only the oiang has di- 
lect ancestors, all vei\ late— but they are essentially the same kind of 
animal. The wcll-kno\Mi genus Dn/opitlwc us and the siinilai genus 
Sitapithecus, each with a numbei of species, can be leleirt'd to as the 
Dryopithecus group, lepresented in Europe, Africa, and Asia It shows 
the laigc anthropoids at an interesting stage Ihe) had attained, pei- 



E volution and relationships in primates The connecting lines aie 
emphasized, for the sake of showing the general pattern clearlv 
In reality, few of the connections are known so positivelv, and 
there should be many more branching lines. 
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haps recently, large size. What they were doing by way of brachiat- 
ing, or not brachiating, we can hardly tell from broken jaws. But we 
can see very clearly the trend toward a specialized enlargement of 
the front of the mouth, for fruit eating, which eventually in the gorilla 
reached an exaggeration which Gregory aptly called "swine-like.” The 
incisors were widening and the canines becoming deep-rooted tusks, 
and with this widening the “simian shelf’ became well marked as a 
reinforcement at the base of the chin— it was actually missing in the 
relatively small Drijopithccus pilf^rimi of the middle Miocene. 

Just behind the lower canine is the first premolar. (This is bicuspid, 
or two-cusped, in our own mouths, with a larger outer cusp, as you 



Ape jaws and teeth, all Vi natural si/e. 

A. Propliopithccus 

B. gibbon 

C:. Drijopithccus 

D. Gi^antopithccu^: molar tooth compared to modern man. After 
Gregory and casts. 


may feel with your fingers if you arc the proprietor of the tooth con- 
cerned. ) In apes the upper canine bears on this tooth, projecting down 
between it and the lower canine. And this first prcmolar tooth has 
joined up with the canine group by becoming long from front to back 
and also pointed and canine-like, with a cutting edge forward to work 
against the upper canine tooth. 

Now all these traits arc not unique to the great apes. They occur 
in gibbons and monkeys, perhaps by independent development, per- 
haps from common ancestry. But it is possible to see that they have 
become more marked in the living apes as a result of gradual spcciali- 
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zation, and in this light wc may consider that our teeth are more 
generalized than theirs. That is the real point. 

As to the molar teeth of these fossils. Dr. Gregory has inv<?slcd them 
with particular importance by his studies. Analyzing the arrangement 
of their cusps, ridges, and fissures, he discerned what he named the 
“Dryopithccus pattern,” and he showed liow it exists today in modified 
form in man, gorilla, chimpanzee, and orang. In fact, if the molar 
teeth were considered alone, this pattern would seem like a general- 
ized one from which all the others, man's included, could have' been 
derived. A “structural ancestor,” in other words. This is the kind of 
thing which puts teeth into the meaning of “Hominoidea,” grouping 
man and apes togethei. With his other special leatnres, however, 
Dryopitliecus seems to be pointing more definitely in the diiection 
of chimpanzees and gorillas. 



Tuoth in apes and man. ♦ 

A. Canine-premolar teeth, in side and crown \icws. In a pont^id 
the canine is large, and the first prcmolar imitates its shape, diflcr- 
mg from the sc'cond prcmolar. In hominids the caniin* is small, and 
both prcmolars are bicuspid. 

B. Remnants ot a basal cingulum in upper mol.ir teeth ol a chim- 
p*mzee. 

C. The Dryopitheciis pattern emerging. These aie lower light 
molars showing cusp pattern. Left to right: a prosiinian, w'ith foie 
cusps wf*ll separated trom after eusps; an Old World monkey w'ith 
cross-crested pattern; D njopithecus wiih 5 cusps and a Y fissuH' in 
the middle; gorilla, a larger version; man, who often has the p.ittern 
but also often has reduecd to the four-cusped “plus” pattern shown 
here. From Gregory and specimens. 
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One other feature is the common prominence of the cingulum in 
the molars or prcmolars. This is a sort of low collar of enamel all 
around tlw base of the tooth, out of which the cusps arise. It is a 
main trait of more primitive teeth and is thus a sign of primitiveness 
when it occurs in the hominoid line, which has developed higher 
crowns largely devoted to the cusps themselves. Vestiges of a cingulum 
appear rarely in man and rather more commonly in chimpanzees and 
other apes. 

So there we have a toothy genealogy of the large, or “pongine,” 
apes to put alongside that of the gibbons. We catch sight of them as 
they were budding and flowering in the later Tertiary. We should ap- 
preciate how flourishing they were compared to now; chimp-like apes 
in Europe and Asia as well as in Africa; orangs in China and India, 
Jiut the Indies only; and neai -gibbons in Africa and Europe as well 
as Asia. 


The Unusual Proconsul 

But this is by no inrans all, for there were still other kinds, not so 
readily labeled. Outstanding is Proconsul, whose remains have been 
recovered in sonl-satisdying abundance, principally by Dr. and Mrs. 
l.ouis Leakey, from lower Miocene stream b('ds along the shores of 
l.ake \"ietoria in Hast Africa. Not onlv i> his skeleton well reprc.sented, 
including the first skull ever found of a Tertiary ape, but he is known 
from three spc'cies of dillereut sizes, which are approximately those of 
a large baboon, a chimpanzee, and a gorilla. Many of his jaw fragments 
probablv came to rest when crocodiles caught him, chewed him up, 
and spat out his less digi'stibh' portions into the Miocene mud. But 
one proconsul, perhaps the best specimen of all, prv served himself by 
falling into a rapidly silting water hole and drowning, bless his heart. 

llis name. Proconsul, is not the gesture of stately classic reference 
it sounds like. Dr. llopwood, (if the British Museum, his original 
deseriber, thought the first fragments had the traits of a chimpanzee 
lorerunia'r, and named him forthwith in honor of a living chimpanzee, 
a popidar favorite in the London zoo, named Consul. But Proconsul 
was actually not at all chimp-like. He was un(|uestionably an ape. His 
teeth have the basic Dryopithecus pattern, but thty are primitive, with 
a pronounced cingulum, and he hardly seems like a inember of the 
Dryopithecus general group. He had heavy canine tusks but without 
the broad muzzh*; his eliin was narrow, w ith no simian shelf. The skull, 
belonging to a nuMiiber of the smallest species, lacks ape-like brows, 
and has a somewhat monkey-like face. 

But, much more important than all this, he was a little monkey-like 
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The skull of Proconmly Yi natural size. After Lc Gros Clark, 
Leakey, and Robinson. 

in liis skeleton. Ilis hand was especially so, although his arm con- 
tained slightly human features, and seems altogether to have been gen- 
eralized and primitive and not the forelimb of a practiced brachiator. 
His leg bones agree in nature and altogetluT suggest a capacity both 
for scampering on all tours and for standing erect with some efficiency. 

What have we here? An ancestor (“structural”) for both man and 
apes? Many say yes, though we might be more cautious. It is quite 
reasonable that the present apes did go through such a stage—did 
have such a forerunner, if not direct ancestor— and perhaps even more 
likely that the human line went through the same stage, at least for 
the skeleton, preserving generalized hands. It is probably only a minor 
question whether Procomtil himself has actual descendants now, 
though I should be inclined to push him out of the human line if only 
because of his teeth. As to the ape side, we might note that a species 
of Sivapithecus, a well-developed member of the Dryopithecus group, 
has come from the very same deposits, so that already, in the lower 
Miocene, evolution had gone distinctly further toward the present 
pongine apes. So perhaps we might best look on Proconsul as a hang- 
over from a period of active hominoid experiment in the Oligocene 
or earlier, rather generalized in nature. In this light may he not be 
another hominoid offshoot not falling strictly into the gibbon, or the 
pongine, or the human line?‘ 

'At least two students have suggested that Proconsul should be given a separate 
subfamily of his own, PrrKonsiilinae*, within the family Pongidac. Usually, the 
family has bren dividi'd into the Hylobatinae, for giblions; Dryopithccinae, for 
the Dryopithecus group; and Pongiiiac, for tlu* living great apes. However, the 
Dryopithecus group is itself so iinicli like the modern apes (who include animals 
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Anthropoid Odds and Ends 

Why not? Evolution has taught us to expect this: various radiating 
forms of which many, or most, do not survive. Furthermore, there are 
other fossil apes waiting to be discovered. Of that there can be no 
([uestion, for scattered fragments, early and late, have already made 
their appearance, in China, in Africa, and above all in India. One, 
from the Himalayan foothills, and late in the Tertiary, is Ramapithecus, 
a short-faced anthropoid whose teeth Dr. Gregory classed as almost 
human. And so we can look forward to constant and striking new 
discoveries from this hominoid stock which flourished so strongly 
throughout the Old World, this stock which is in fact our own as well. 

Perhaps the strangest ape of all was Gigantopithecus. Professor von 
Kocnigswald (of whom much more later) found him, or rather bought 
him. Among cpiantities of fossil teeth, of all kinds, which he purchased 
in Hong Kong drugstores (where such “dragon’s teeth” are sold to be 
ground f 'r medicine), he discovered at least four teeth, from 1935 
on, belonging to some kind of a hominoid and bigger than any higher 
primate teeth ever secMi anywhere. Their vanished owmer was, by some, 
even considered to have been an early man: the molars have the high 
crow'us and the blunt cusps of actual hominids ( members of the family 
Hominidae). At anv rate, the late Dr. Weidenreich seized upon them 
as c\'id(‘nc(* for his theorv that man had passed through an early 
giant stage, just before settling dowai to something about our size. The 
main difficultv seemed to be that Gigantopitlicais li\ed in the Middle 
Pleistocene, the middle of the Ice Age, alter all the fossil apes I have 
described had apparently perished, and man himself was very much 
present. 

Gigantopithecus puzzled everyone for twenty years. In some parts 
he became a leg('nd, .1 monster tw^elve feel high. Then in 1955, 
Chinese scientists themselves decided to ha\e a go at the warehouses 
where dragons teeth are assembled for market. They found no less 
than forty-seven more Gigantopithecus teeth and later recovered two 
whole low'd* jaw'S from a cave. As far as described, these new finds 
make Gigantopithecus a good pongid, with a somewhat canine-like 
first premolar and a simian shelf. And }et he had only moderately 

as different as the orang and the gorilla) that the Dryonithecinac might well be 
merged with the Pongiiuic. In this case, the family would be divided thus: 

FAMILY PONCIDAK 

Subfamily Hylobatinae (gibljons, back to rropliopithccus) 

Subfamily Proconsulinae {Proconsul) 

Subfamily Poiiginae { Dryopithccus, etc; Pongo, Pan, Gorilla) 
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large canines and incisors, lacking the “swinc-like” muzzle of the 
gorilla and some other pongid exaggerations. So he seems to have been 
a conservative pongid, doubtless a ground-dweller, who geew larger 
than a gorilla and lived on into the Pleistocene, the Age of Man, defy- 
ing the fate of most of the rest of his family. 



7. DART, BROOM, AND 
AUSTRALOPITHECUS 


^^OUTH AFRK^A lias been blessed with two remarkable and de- 
t(‘imin(‘d in('n who brought to light the most im|X)rtant fossils, for 
Ilian’s ancestry, ol this century. They ar(‘ Ravmond Dart and Robert 
Rioom, and they ioimd Auslralopitliccus. 

Prolessor Dart stndi('d anatomy first in Australia, and later in Eng- 
land under tlie greats of tlie early ninet(*en hundreds. Sir Arthur Keith 
and Sir Cirafton Elliot Smith. "I hose last two will walk our stage again, 
lor thev desoted much of their owm li\es to fossil men. As for Dart, 
he wa'ut in 1923, at thirty, to the Medical School of the University 
of the* Witw .it(*rsrand in Johannesburg, where he turned out to be 
the su[)remelv right man in the right pKice at the right time. 

The curtain was not long in going up. The plav starts with a fossil 
baboon skull— and be'fore 1920 no such skulls had e\er been found in 
South Africa, or anvwlu’re in Africa outside ol Eg>pt. A student of 
Dart’s, Miss Salmons, found the l:)aboon skull sitting on her host’s 
inant(‘l|)i(‘ce wlu'n she was at (linnt'r one exc'uing ni 1924. Her host, 
a Mr. 1/0(1, was a dirt'ctor of the Northern Lime (. •inpany, and the 
trail led to the limc'works at Taimg, northwest of Kimberley, w^hcre 
great bliifls of limestone w<Te being blastc'd down for the kilns. Dart, 
in some ('xcitenu'iit, asked his geological colleague, Professor ]\. B. 
Young, who was scheduled to go to Taung the next w'eek, to find 
out it an\ other such fossils were to be had. There w'C're, and the mine 
manager sent a box full of pieces of limestone, cjiciosing bones, up 
to Johannesburg. At once Dart saw' a fragment representing the brain 
cavity of something like a chimpanzee, a natural cast of the inside 
of a skull, formed bv lime-cemented sand. By good fortuin* this morsel 
fitted another block which, when the .hnestone w'as cleared aw'ay six 
wrecks later, yielded the w'hole face, jaws, and teeth of a juvenile 
“ape.” 

Dart w'as startli'd and a little disconcerted: he was in those days 
not w'cll accpiainted with fossils. (He began as a nerve-and-brain man, 
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having presented his first scientific paper in 1919, on fish and reptile 
brains.) But he saw his duty and he did it. He realized this was no 
ordinary ape. He estimated that the brain was too large for a chim- 
panzee child, or c\en an adult. The face was less squared-off and 
protruding than a young chimp s, and, above all, it lacked even the 
beginnings of a brow ridge. He believed that the teeth, though large, 
were not ape-like; and that the roundness of the skull even suggested 
an erect posture. Dart named the find Australopithecus (Ape of the 
South), wrote up a description in which he drew attention to the 
human, non-ape characters of the fossil, and even suggested it be put 
in a new family midway between Pongidae and Hominidae. He sent 
his note oft to the Knglish scientific journal, Nature. 

This now famous paper was published February 7, 1925. But the 
reaction in the great world was not favorable, even from Darts old 
teachers, and some writers were inexcusably caustic. Dr. Broom, w'ho 
agreed with Dart from the start, never forgave these last, and long 
afterward wrote, “I was ne\cr able to disco\er what wen* Prof. Dart’s 
offences. Presumably the most serious was that when he found a very 
important skull he did not immediately send it oft to the British Mu- 
seum, whi*re it \\ ould have been examined by an ‘expert,’ and probably 
described ten years later, but boldly described it himself, and pub- 
lished an account within a few weeks of the discovery.” 

Keith and Elliot Smith, both of whom later changed their minds, 
ga\e their opinions that Australopithecus was sim})ly a new anthropoid 
ape, of the chimpanzee-gorilla line, though admitting tin* presence of 
some slightly human traits. Now of course it is difficult to form sound 
opinions far away from the sp(‘cimen itself. More important, it is 
difficult to judge much about adult form Iroin a child of five or six. 
And we should bear in mind that Dnjopithccu^ and his r(*latives were, 
at the time, the only w(*ll-known fossil apes of the later Tertiary. Per- 
haps Gregory’s brilliant studies of them had obsessed the anthropolo- 
gists of the day into assuming that any fossil type showing the 
Dryopithccus pattern would best be put with the apes. Nevertheless, 
the anatomists should have been \varned by the first permanent molars 
of Australopithecus, already erupted in the little skull, for, though 
large, the generally human form of these four t(*eth is unmistakable. 
And other careful studies have since shown that the milk canine and 
milk molar of the Taungs specimen can hardly be confused with those 
of apes, though this would have been too much to recognize in 1925. 

Broom and Paranthropus 

Tlie limestone at Taung ran out, and no further trace of the fossil 
child or his parents ever came to light. Years went by. Enter Dr. 



BROOM AND PARANTHROPUS 113 


Broom. This medical general practitioner, with an almost impenetra- 
ble Scottish burr, was already famous as a part-time paleontologist be- 
cause of hfc studies of the mammal-likc reptiles abounding in the Great 
Karroo In 1934 » General Smuts (egged on by Dart) asked him to give ' 
up private practice, to become curator in Pretoria’s Transvaal Museum, 
and specifically to devote all his time to the search lor further evidence 
of Australopithecus Now it Dart was a lucky man, in snatching what 
may have been an isolated fossil from loss, Broom had something like 
the Midas touch Not that what he handled turned to fossils, but that 
fossils came to his hand in the most extraordinary way 

Where should he begin^ There were plenty of limestone caves con- 
taining breccias, or consolidated masses of earth and fossil bones 
Students of Dart’s drew Broom’s attention to the limeworks at Sterk- 
fontein, not far from Pretoria and Johamusburg and dio\e him out to 
have a look, on a Sunday in 1936 At the limeworks these students 
had found baboon skulls not differing greatly fi m those at Taung 
Arriving at the place. Broom learned that the manager, Mr Barlow, 
had once worked at Taung, and that he was saving out fossils at Sterk- 
fontem to sell to tourists This put the acquisition of fossils on a 
fanancial basis, luckily a field in which Bioom was not unskillful 
At any rate, he needed to make onlv two more visits when, on 
August 17, 1936, Barlow handed lum a fine brain cast and Risked, “Is 
this what you’re after*^” Said Broom, ‘Yes, thats what I’m after” Din- 
ing that day and the next Bioom himself found the impressfon of the 
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top of the same skull, as well as its actual base, with parts of the 
forehead and side walls. Can you detect a note of satisfaction in these 
remarks of his? “To have started to look for an adult sklill of Aus- 
tralopithecus, and to have found an adult of at least au allied form 
in about three months was a record of which \\c felt there was no 
reason to be ashamed. And to have gone to Sterkfoutein and found 
what we wanted within nine days was e\'t'n better.” 

As blasting of the limestone continued. Broom kept an ev(' on things, 
finding in the next two years a few further pieces, iiu luding tlie kiu*e 
end of a thighbone. But nothing turned up to match his first skull. 
Then in 193S, Barlow handed Broom an upper jaw, ha\iug oiu* tootli 
ill place and showing fn'sh breaks. To Broom it was evickaitlv a new 
kind of man-ape. Barlow was mum about just where it had eonu' from, 
so Broom returned on Ikirhnv’s dav off to sp(*ak to the w’orknK’ii and 
discovered that none of them had e\en seen it. So lu' eaiiu' bac k again 
and gave Barlow^ a talking- to 

Barlow' admitted that the fossil was not from Sterkfonteiii and that 
it had been given him bv a schoolbov. Cent Terblanehe. Ihoom set 
out for the boy’s home and learned he was at school, he went to tlu' 
school and found Cert at once, “with four of wh.it are pcahaj^s the 
most valuable teeth in the world in his trouser pocki't.” School was 
not yet out, so Broom lectured the entire stiuhmt body on fossils until 
closing time. The Ancient Mariner having had his will, he collared 
Cert again, who took him to a hill at Kromdraai, less than a mile from 
Sterkfonteiii, where Cert had hammered his fossil out of a bu'ceia. 
He produced for Broom a piece of low'cr jaw which he had hidden 
there, and the spot eventually \ielded much of the face and of one 
side of the skull. 

Broom perceived enough difference in the Kromdr.iai skull to name 
it a distinctly new' genus, Paranthropus. But it w'as the same kind of 
animal as the Taung and Sterkfonteiii specimens, and these new' finds 
emphasized the human qualities of the teeth and of some marks of 
the skull, such as the jaw joint. 

And so at last the barriers of objection began to give w'ay. Oegory 
and Heilman came from New York to inspect the fossils and lent their 
authority to the view that the creatures were at least midway betwecMi 
apes and men; and Gregory supplied the apt term “man-ap(\s” for the 
Australopithecinae, as the group is known officially. The evidence 
from these battered pieces (Cert had simply whacked Paranthropus 
out of its limey nest with a rock) was far from complete. However, 
Dart was beginning to be vindicated, and Broom was saying flatly 
that the man-apes were, upright-walking, ground-living near-humans. 
But the supply of fossils stopped: Barlow died, Sterkfoutein was shut 
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down, and the war had come. At the war’s end, however, Smuts asked 
Broom especially to renew the search, and things began booming in 
the Transvaal once again. 

Man-apes Aplenly 

I mean precisely “booming.” Broom had long experience with lime- 
stone caves and breccia deposits, and for excavating he adopted 
Barlow’s method as the only practical one: dynamite. But he fell afoul 
of the Historical Monuments Commission, which now had authority 
oN’cr important fossil sites and which took the stand that Broom’s ex- 
]^losive approach might ruin significant evidence of stratification and 
thus of age. So Broom, who had been awarded a medal in geology 
at Glasgow, was ordered to work with a geologist or stop working. 
Smuts was out of the country. Broom was furious and was restrained 
with difficulty by his own Museum authorities frorr flouting the Com- 
mission. Smuts came back and at once told Broom to go ahead, while 
he, Smuts, patched things up. So Broom went to Kromdraai, early in 
1947. In due course there came a permit to work at Kromdraai, whereat 
Broom, not a forgivc-and-forgetter, stopped work and moved across 
the valley to Sterkfontcin, for which he had no permit. 

At once, valuable new fossils began describing small arcs in the air 
to the tune of his blasts, and before tlv^ month was out he had dis- 
covered a nearly perfect skull of Australopithecus, complete except 
for the teeth and louer jaw, and iinwarped. When the Monuments 
Commission read the newspapers, they invoked the law and stopped 
Broom from working at Sterkfonteiii. He tried a new place, with no 
success. Then the Commission finally concluded that there was no strat- 
ification at Sterkfontcin and issued him a permit. Th s left Broom with 
no site at which he could defy the authorities, and so back he went 
to Sterkfonteiii, continuing his finds there. 

During the next year, 194S, an expedition from the University of 
California opened a third site in that xicinity, on the farm Swartkrans. 
Having no luck, they asked Broom to help. The Broom magic un- 
covered a lower jaw almost at once, and the Swartkrans deposit 
eventually produced a number of skulls and other parts of a new 
variety of Parantliropus. At the same time, Dart had re-entered the 
action, at a cave far to the north. 

A hundred and fifty miles from ^ ‘erkfontein, near the town of 
Potgietersrust, lies the valley Makapansgat. Here in 1833, Potgieter and 
a Boer force besieged Makapan and two thousand of his Bantu war- 
riors in a huge cave, in a month-long struggle which cost the lives of 
Potgieter as well as of Makapan and most of the Africans. Known today 
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as the Historic Cave, the place still shows signs of attempts by the 
Bantu to defend and fortify themselves within its mouth. 

But this was not the only cave in Makapan’s valley. During the last 
million years or so, many others have been formed by water seeping 
down through the dolomite dills which form the valley’s sides. One 
cave of moderately ancient vintage, the Cave of Hearths, was old 
enough to contain the fires and rubbish of Stone Age men. Another, 
still older, the Limeworks Cave, had a fine stalagmitic layer of lime- 
stone and a filling of breccia containing animal bones. Here a lime 
company had for a long time been blasting out the good lime, and 
throwing the useless bony material on a waste heap, until part of the 
roof of the cave fell in and operations became unsafe. Dart had learned 
of the Limeworks Ca\e fossils in 1925, as an altermath of his an- 
nouncement of Australopithecus, But only in 1945— again through the 
discovery of a fossil baboon of early type— did he and his associates 
realize that the age of the case was promising for finds of the man- 
apes. Two years later, in 1947, among the lumps of discarded bone- 
bearing material from the long-abandoned workings, they turned up 
the back part of such a skull. Dart thereafter kept a staff painstakingly 
picking over the Limeworks dump continuously, and every now and 
then another piece-face, jaw, teeth, skull bone-has come to light. Dart 
recognized this as another variety of the original Australopithecus. 

So it is that after 1947 the fossil famine bc'came a feast. The won- 
derful Dr. Broom died in 1951 at the age of eighty-four. So eagtT and 
so active to the end of his days was he that his young assistant and 
successor, Dr. John Robinson, was some vears in freeing specimens, 
detected and brought in to the Museum in Pretoria while Broom was 
still alive, from their limey matrix. Swartkrans was worked completely 
out, but only after yielding parts of at least thirty-five diflerent 
specimens of man-apes, including more than two hundred teeth. 
Sterkfontcin has been c(|ually ric h, and this site and Kromdraai, both 
once thought to be rather limited, are now known to have very large 
remaining deposits, doubtless with plenty of man-ape bones still 
entombed and there for the taking. (Unfortunately this costs money.) 
So Dart and Robinson had plcmty to do without looking for new de- 
posits. And the flood of fossils has changed the general view of the 
australopithecines completely, or rather, brought it close to the original 
view of Dart and Broom. It has confirmed what the Taung child, in 
his general form, hinted— indeed, what he actually said, in a small 
voice, with the shape of his six-year molar teeth. 
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The Nature of Australopithecus 


Australopithecus, then, is no mystery. We ean deseribe him clearly 
and confidently, even though there is still much to learn about some 
parts of his skeleton. First, take a quick look at the skull. We see a 
small brain case, hardly, if at all, larger than an apes. We see a large 
deep jaw. Now such a combination is bound to look like the cranium 
of an ape, and we can sec why students in the twenties and thirties, 
knowing only the skull of a child, or broken specimens without front 
teeth, should have been hesitant about ranking such a being anywhere 
near man himself. But today only a very quick look indeed would 
allow us to rank him with the chimpanzees and the gorillas. For the 
lace is shorter, the brain case generally higher and rounded at the 
back, and the foramen magnum, with the joint for the spine, is well 



Skulls of the Australopitliecinac. Left, Australopithecus from Maka- 
pan, after the restoration bv Dait. Right, Paranthropus horn Swart- 
krans, based on vaiioiis photographs and casts. Notable fcatuies 
of Paranthropus are the great jaw height, and the sliort crest along 
the mid-line of the skull. Approximately V* natural size. Human 
and chimpanzee skulls arc sketched in for rclorenee. 


forward under the skull. In some details the socket for the jaw joint 
and the opening for the ear are markedly human. But the teeth give 
the man-apes away entirely. 

The molar teetJi arc inasshe. Like those of all apes and men, they 
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show the Dryopithecus pattern, in an exuberant development of the 
enamel. But these molars are relatively short and broad. In various 
other ways also they have a human character: the ciispri are blunt 
and rounded, rather than pointed, which is the ape tendency; and the 
crowns are high, not low. Moving forward along the jaw, we find the 
canines are not tusk-like and do not e\en protrude above the other 
teeth, and the premolars are all bicuspid like ours, though they are 
larger and better developed and tend to have an extra root. And the 
incisor teeth, at the front of the jaw, are small and narrow. Strangely, 
in the largest of the man-apes, from Swartkrans, the lower incisors are 
as narrow as our own. 

So that complex of ape traits— wide incisors, big canines, lower first 
premolars imitating the canine teeth, all involved with a spreading 
front to the jaws—is totally missing, along with any sign of a simian 
shelf. And the teeth were' worn down on even, flat surfaces, as tlu'v 
wear in men who eat coarse food. This is in contrast to apt's, whose 
interlocking canines prevent the kind of rotary and side-to-side c1h‘W^- 
ing which causes such flat wear. It would lx* hard to imagine a less 
“ape-like” dentition in a higher primate. The inan-ap(\s, in these gen- 
eral proportions, not only veer in a “hiiman” direction. Thev go bevond 
us: they are more “human” than we are. 

This is striking evidence of their relations vvitli ns. But we must ask 
how they got around, since we do not walk with our teeth. The 
skeletal remains an* far from complete, but tlu'v include hipbones of 
five man-apes, from three of the sites, and in one case a whole peKis 
with much of the spine above it. Now if von remi*mber the special 
qualities of these bones in finrselves, yon will rc'call that thev form 
a round ring, and the hinder poition of th(* hipl)ones is not high and 
straight as in apes but is bent dovvnvvaid and backwartf, carrying the 
sacrum and the spine with it. This is a piincipal adjustment to upright 
walking, on the human kind of leg. And that is the nature of the 
australopithecine bones. They are not e.xactlv like ours in every de- 
tail, but they are not at all like an ape’s: they aie not halficaij between. 
Evidently our kind of g«iit, as an adaptive niche, does not accept half 
measures. These hipbones ar<' sufficiently like onr own so that, when 
the first were found, some anthoritii'S suggc'sted that small human bones 
had somehow got into the* saiiM* cave as the man-ap(‘s. 

There can be no uncertainty or argument. I'he shape of the head 
had suggested uprightness before, though less positiv(‘ly. The man-apes 
were true, erect, ground-walking animals, nothing else, and their feet 
and hands will doubtless show the same eventually, when the right 
piece of rock is found. 

How shall we look on these animals? They were certainly not apes. 
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JlipboiKs, !tlt, ill side view, of cliiinpan/ee, Australopithecus (Ma- 
kapan), and man (Busliinan). After Dart. 

iinli'ss \()u \M're to take a siinple-iniiidecl and erroneous view that any 
siuli ciiide, liirge-jawed, sniall-hrained tiling is to be called an ape. 
That would be wrong, because the apes are a specific kind of tree- 
hanging, lorest-li\ ing honiinoid, with particular teeth, pelvis, hands, 
and feet. W'e now sec' that “man-apes,’' Gregorv’s simple term which 
1 ha\(' been using, is not realls appropriate— though no one has thought 
ol a bettcT— since the man-apes were not really part ape. 

AustraJopilhccus was no “pongid”— he had none of die special traits 
ot li\ing api's. Nor w as he something more generalized, like Proconsul. 
lie* was our kind ot animal. His locomotion w\is w^dking, and his teeth 
were like ours in detail. Though small his brain and large his jaw% he 
had nothing which cuts him sharply ofl from us. He can be placed 
nowhere but in the lainilv Hominidae. You will shrink from calling 
him a “human being," and \ou should, but we can be scientific and 
give him his projicr term, which is “liominid," meaning that he shares 
our line ol descent and has to be put with the other Hominidae, our- 
selves. And so there is no c'seaping it, he was a man, a primitive man. 

Now I have been using “he" in a rather broad sense, toi the remains 
from the five different sites actually represent somewhat different 
types, 'rhev fall into two main ones, as Robinson has emphasized: Aus- 
tralopit herns, from Taung, Sterkfonlein, and Makapansgat, and Paran- 
iliropus, from Kromdraai and Svvartkrans. The first is the most like us 
and seems to be a perfectly good structural ancestor for ourselves. That 
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is to say, he betrays no features which do not cither point in our 
direction or might have become modified in that direction. He was 
rather small in size, apparently with a marked difference between 
males and females, as in baboons. Certainly the best skeleton, a fe- 
male, must have been that of a tiny *Svoman,” less than four feet in 
height, and about fifty pounds in weight, a willowy little creature with 
a slender trunk. 

ParanthropuSy on the other hand, looks like a more specialized off- 
shoot of the stem. In the first place, he was considerably bigger, 
though how large it is difficult to say. Robinson talks of him as a “honii- 
nid gorilla,'* in a slightly different sense, referring to the massive jaw 
development. Some of the Swartkrans skulls c\'en have a small ridge 
or crest along the top of the skull like a gorilla, in response to the 
jaw muscles. But the form and placing of tliis ridge emphasizes con- 
trast to the gorilla, not likeness, since it relates to large molar teeth, 
not to large canines. The note of specialization appears in the teeth, 
where those of the front are reduced relatively more than our own 
and where the first milk molar has departed further from Dryopithr- 
cus than has ours. So, if “huinan" were to be taken as the opposite 
of “ape-hke,” which would be quite proper in this case, Paranthropus 
had carried a human trend to a point which w^e have never reached 
ourselves. 


Life and Times of Australopithecus 

So far we have been dealing with actors on a bare stage. Let us 
look at scenery and props. The scene is the unforested flats, hills, and 
valleys of South Africa. The time is the first third of the Pleistocene, 
w'hich began a million years ago after the end of the Tertiary. This 
epoch is called the Ice Age, because of the glaciations in other regions, 
especially the Northern Hemisphere, although in southern Africa there 
was nothing like this, and only moderate fluctuations of climate. There 
things were, indeed, much like today, and the generally similar kinds 
of animals throughout the Pleistocene show that this is so. Species and 
genus were not the same, but there were antelopes, hyenas, hyraxes, 
and lions, a familiar collection. Baboons still haunt the sides and the 
cliffs of Makapan s valley, and baboon bones are found in all the man- 
ape sites. 

In fact, it appears that Australopithecus was a meat cater, or at 
least a general feeder like us, not a fruit eater like the apes. He had 
the teeth for it. And Dart, refusing to believe that carnivores, espe- 
cially hyenas, could be responsible for all the animal bones in the caves, 
has found evidence that the baboon skulls had been cru.shed by blows, 
to kill them or to get out the brains, in a way that only a hominid 
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could have managed, that is to say, with a club. Robinson holds that 
Paranthropus, on the other hand, was a vegetarian, at least to an im- 
portant dogr(*(*, from a peculiar bit of evidence. Various of his teeth 
show the scars of tiny flakes chipped iroin the top of tlie crown down 
the side of the (uiamel. Tliis does not result, lie believes, from crunch- 
ing liard but resilient animal material, like bone. It would, however, 
lake placf in animals biting with great force on vegetable matter, if 
this contained pieces of very hard grit which acted as pressure points 
just at the right spots near the edge of the tooth. 

As to props, it is possible that the man-apes used tools, in some 
sense or other. Dart has for sonic time been investigating the likeli- 
hood that Australopithecus, especially at Makapansgat, did not let the 
teeth and bones of dead animals, perhaps his own kill, go to waste, 
but used antelope jaws lined with teeth for scraping, and the heavv 
bones of the leg for clubs, and .so on. He holds that these natural 
objects are what such a b(*ast, with a small brain but with hands, 
would make use of in place of the shaped stone tools of later man. 
A fair cnniigh proposition, though by its nature it is not em easy one 
to prove. 

However, tlie problem is still more invob ed. For actual stone tools 
have also bt'en found in the upper strata ol two australopithccine sites. 
In the higher gravels of the I^imcworks CJave were found examples of 
the very most primitive kind of iinplei.ient known— split pebbles— as 
well as jaw fragments of Auslralopithccus himself. And at Sterkfontein 
the upper layers \ieldcd a more definite, advanced t\pe of trimmed 
pebble (resembling the so-called Oldowan industiy ). Here, these were 
not directlv associated with australopitheciiie bones, though bones 
and tools were all in the same cave. 

CJould such tools actuallv have been made by ihi man-apes? Who 
c'an sav? Nobod v knows wliat a man-ape vwis capable of. l^'iirthermore, 
it seems likely, judging from the world as a wliole, that more ad- 
v'anced men— what for tlu* moment wt* will have to call “true men — 
were also in existence at the same time, overlapping the man-apes in 
the later part of the early Pleistocene. Broom and Robinson, in fact, 
found fragments among the ParatUhropus remains at ^vvartkrans which 
they claimed (rightly, 1 think) to be the bones of such a man, as we 
shall see. 

At anv rate, we may be sure we are looking back on a time when 
the last man-apes vv^ere living in Soulii Africa, just before other kinds 
of man had overcome them and caused their e.xtinction. Who made 
the tools, and who used what to kill whom, are ijnestions too difficult 
to answer just now. Let us be satisfied to have reached, not a No 
Man’s Land, but a Some Man’s Land, the recognizable beginnings of 
humanity proper. 
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NOTt On Julv 17 ic )59 tlu Ltake\s cappicl knowledge ot the maii- 
apes with a niijoi disc()\ti\ in 1 ist Vfiica In tln^ lowest bed at 
Oldowav Goii^t (n(ith(iii lin^nniki) \lis l^aki-X Iduiid a \ery 
bn; skull broken but t\ttlltntl\ pic Il w is diuctlv idated to 

an ancient lixinc; siiihicc with stone loi is of tht pu h ind i\( Oldowan 
t\pe Dr I eakev puls the d itc it 1 iti Iow(i Plustoct ik coiuspond 
mg to the \ui^tjal()j)illn c us uiniins hoiii St(iktonUin 1 k skull itsell 
is the hugest known making the impussivi Swutkians ciaiiia look 
like children in comparison In geutial tonn it is like tlu m ii like 
Paranthropus though with cxiggii ilions iboxc all m the back teeth 
and in the inchc itions of the j iw muscle s On tlu othe i h luel the biaiii 
case IS high With neck inusLles pi iced \(i\ low showing i deciclLellv 
erect luMcl So it also le calls UisfialopiilK ( us oiiexedsuew fLatiiies 
Thus the australopithccines iie huilK well estibhsfud m inotlur 
reegioii and w ith a tiiic stoiu cultuu I)i 1 e ike \ his issigiu d the t\pe 
to a new genus Zinj inthropus 
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WE CAN TAKE iho fossils of Ihc hominoids and make up the be- 
ginnings of a family tree. They show us dimly the nature of our most 
important predecc'ssors. But there is more to history than dates and 
kings; there is also how and why. We can plainly see that a tree 
shrew is a hairy, four-footed, air-breathing, warm-Mooded, live-bear- 
ing, tree-going fish. But how do you get from a tree shrew to a man? 

Chanted that Ik' shows some very faint suggestions of promising pri- 
mate tH'iid.s, a trc'e shrc'w rcanains a pn'ttv unpromising object for a 
grandfather. laickilv it is all o\er now, and \\(' can use hindsight. This 
suggests strouglv that tlu' answer li(‘s in eerlain opportunities for 
natural selection. 

'I'lial is fo sa\, tree liie act('d on a little mammal which was cxtremelv 
• ^ 

generaliz('d and plastic, ('ueouraging it to d('\’elop along lines not usual 
in mammals. The pawv did not deselop strong claws, which are 
elfieient both in trees and on the ground, but \\hi( h foreclose the ap- 
pt'arance of good grasping fingers. And curiosity came to be scTved 
bv sight, not by snu'll. With the.se conditions, rrofes.sors Wood Jones 
and Elliot Smith long ago developed the “arboreal thi'ory” of primate 
v\ olution. 

(Jonsider a tr(‘i\ To us it is something loxelier than a poem, a 
provide'!* of shade, perchance of apples. To a chimpanzee it is a 
gymnasium, a place to sleep, and, abo\e all, his larder. But to a little 
prosimian it is the whole w'orld, not the Hat one which we and other 
mammals tread, but one in thrc'c dimensions, a network of separate 
pathways, some vertical, some horizontal. Iinagini' a primitive tree 
shrew, a basic primate, exposed to new kinds of adaptation by such 
a world. According to the arboreal theory, his e\ olution now proceeds 
as follows. 

First of all, the thumb and big toe herald latc'r developments by 
beginning very slightly to rotate, and thus to oppose the other fingers 
and toes. E\m in an opossum, Ic't alone a tree shrew, these first digits 
can be widely separated from their fellows. Now a terrestrial animal 
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goes its way with no concern over falling out of a tree, and without 
attempting to grasp the ground with its feet, or even to choose its 
footing with especial care. The natural working axis of its ft)ot is along 
the middle, so that the digits to either side are of less importance 
and may even be lost in evolution, as has happened in the horses. 

But this is not so in a small tree animal which, to assure its footing, 
is trying to cover as much of the curve of a bough as possible. It 
has come about, probably by accident, that in the primates the work- 
ing axis has tended to fall between the innermost digit and the rest, 
the inner one being set off from the others. ( This has been more true 
of hind feet than forefeet, in spite of the state of affairs in man.) 
When an animal puts weight on such a foot in such a position, on a 
rounded bough, the innermost digit and the outer four tend to fall 
a little in opposite directions and thus to oppose each other, no matter 
how flat the foot was to begin with. Since this helps the grasp, feet 
eventually became adapted in this direction, further and further. 


Freeing the Forelimb 

This makes a creature which proceeds through the trees on four 
clutching hcind-likc paws, whose digits wTap themselves around what- 
ever they can grasp. Its forelimbs are the explorers, while the hind 
limbs are in territory which the forelimbs have already covered. So 
the forefoot is, theoretically, the more tentative, but in any case it is 
closer to consciousness, and more careful attention is paid to it. The 
support of the body, therefore, particularly when resting, comes to be 
mainly the responsibility of the hind limbs, which become heavier and 
lose some of their freedom of movement (which was never as great 
as in forelimbs). I'he forelimbs, however, evolve in a contrary direc- 
tion, becoming more mobile and less used for support. This is all a 
tendency which would be natural if not inevitable in arboreal animals 
with grasping feet, but far less emphasized in ground animals. The 
process is what Wood Jones considered something of great importance, 
terming it the “differentiation of the limbs” and pointing out that, to 
an animal with aspirations, to be four-handed is almost as bad as to 
be four-footed. 

Hot on the heels of this is a consequent tendency, the “emancipa- 
tion of the forelimbs.” The more the hind limbs accept the chore of 
supporting the body, the more the forelimbs have other opportunities. 
They are still used, of course, for locomotion, but they are freed for 
a certain amount of purely academic investigation as well: touching, 
feeling, and testing. This is another aspect of the differentiation of 
the limbs, and the more pronounced it becomes, the more the creature 
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tends to sit upright when not on the move, perching on its hind legs 
and using its forelimbs freely, as true arms and hands. With them it 
can feed itself, hold and feel objects, and scratch and groom, which is 
no mean occupational pastime. Supposedly, then, arboreal life opened 
new vistas for a developing hand. Only grasping paws and sensitive 
fingers could have started such a train, and only through this train 
could the men of our planet have developed. 


Shrinking the Snout 

Sitting up, evidently, must have been an early tendency induced 
by climbing or resting on vertical tree trunks or limbs. So the tendency 
to sit and the tendency to use the forelimbs must have been reinforcing 
one another all the time. Wood Jones traced certain developments in 
the spine and the rest of the trunk. But it is the skull which is the 
great area of the further adaptive effects of arboieal life, after the 
hand has tasted freedom and the animal has sat up. 

It will be recalled that progress in the primates has been marked 
by an ever larger brain and by a diminishing snout (remembering 
that the anthropoid muzzle, like that of baboons, has apparently 
become secondarily enlarged ) . Now a snout exists in an ordinary four- 
footed mammal to serve a variety of purposes. It does almost every- 
thing connected with eating: the mammal arrives at its food, whether 
animal or vegetable, on its legs, but the latter arc of little further use. 
The game is broken up and chewed, all by means of the jaws and 
teeth. In leisure moments also the muzzle is the most useful part of 
the body, because an animal, ’ investigating something, does so by 
smelling, by nosing, by licking, or by nibbling. Tlius it is that the snout 
is long for various reasons: partly to give the jaws po\\er for fighting, 
killing, and crushing, and partly to put distance between its tip and 
the eyes, so that while the owner is exercising the senses of smell, 
touch, and taste, it may also use that of vision and see what it is 
doing with its own snout. This would not be possible were the mouth 
directly under the eyes. 

It is actually difficult for us to imagine how the powers of perception 
in ground mammals arc concentrated in the snout. But consider how 
matters change in a tree, and for an animal with a grasping hand. 
In the first place, the olfactory sense loses a great part of its value. 
The air that blankets the unbroken ground surface is a world of smell, 
but in the trees there is less for scent to cling to, and the paths of 
travel are narrow. Therefore the power of smell has hardly more than 
an aesthetic excuse for being. Second, see how the snout is discouraged 
from being used for feeling. A creature walking gingerly along a 
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bough cannot sniff and nuzzle everything that excites its curiosity with- 
out losing its balance and falling out of the tree. However, it may 
touch and pluck far more of such things if it can use i^s hands to 
this end. And it can hold these things, be they buds, fruits, insects, 
or eggs, and turn them o\ er or pull lliein apart, at various convenient 
distances from its eyes instead ot only at the fixed focus, so to speak, 
of the eye-snout combination. 

Therefore a fuller co-ordination is possible between sight and touch, 
particularly when stereoscopic xision is thrown in. Certainly our own 
education is of this kind. As infants we touch things and look at them 
simultaneouslv, until w'c have gradnallv learned to tell how anything 
would feel jusf b\’ looking at it, and on seeing something unfamiliar 
we almost automaticallv nxich out and leel it. ('hhe “Please do not 
touch anytliing*' signs are provided tor the more infantile of us.) But 
we seldom smell such things, and we really know very little about 
how things smell. In all of this we are simplv acting like primates. 

The trees, therefore, diverted their primate guests from smelling 
wath snouts tow^ard feeling with fon*paws. As the snout became less 
important to the senses, it also beeanu^ less important in eating, be- 
cause the developing hands could be used to convev the food to the 
mouth, in place of the older fashion of conveying tlu' month to the 
food. This being so, the jaws did not have to procure tlu* food but 
only to chew it. The eyes, therefore, did not have to watch the snout 
but watched the hands instead. The higher primat(*s eat precisely as 
we do, if less fastidiously. W'e, or tlu*y, ensnare a piece ol food in the 
hand, or some extension tlu‘reof, like* a fork. \Vc then look at it, instead 
of smelling it, and having approved it for consumption, stow it in the 
mouth and chew it up. The snout, once responsilde lor all of these 
operations, now performs onlv the last. 

A long muzzle, instead of being necessary, thus becomes excess bag- 
gage, which is its evolutionary passport to reduction. This is the 
theoretical c.xplanation for the shorter face's of the higher primates. 
There is that apparent embarrassment in the massive jaws of the great 
apes, who seem to fall out of the trend. But there art* exjdanations. 
First, it is a well-known rule that in u group of relat(*d animals the 
large forms have disproportionaU*ly heavy facial skeletons. Otherwise 
their bulk, their cubic nu'asnre, w'ould outstrip th(*ir chewing and 
swallowing areas. Second, the large apes have, from DnjopUhcciis on, 
grown exaggerated canines and forc'parts to their jaw'S, perhaps 
mainly in adaptation to a diet ol coarse fruit and vegetables. They do 
not have snouts in the primitive sense, since their faces, like ours and 
monkeys’, are somewhat bc*nt down, with the nose region strongly di- 
minished and the eyes brought together at the top. 
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Those, then, arc the tcndendos wlucli would have been directing 
the evolution of the various prosimian lines in their early days. Now 
it is plain tiiat such animals, still generalized, offered natural selection 
the chance to produce a more advanced grade of animal on the same 
lines, i.e., development of hand, eye, and brain, as well as upright- 
ness. The force of the trend shows itself in the fact that the prosimians 
made several thrusts in a monkey-like direction, among the lorises, 
among the larsioids, and in \ery late (Pleistocene) times among the 
lemurs on Madagascar, lint the results of such experiments were still 
prosimians; the breakthrough came with the true monkeys and the 
hominoids. 


Higher Primate Habits 

The Old World monkeys would seem to be the more faithful 
discipk's of the main trend, with their generalized c ad capable hands 
(though some have lost their thumbs) and their uneomplicated ar- 
boreal and quadrupedal nature. The New World monkeys on the 
other hand went in for more reckless experimentation, producing 
animals with prehensile tails, or with imitation claws, or with brachiat- 
ing habits. They also dropped the insistence on opposability of the 
first digit, so that in some cases opposability has been shifted elsewhere 
(as in howling inonkevs) or even lost entirely. 

I'he hominoids similarly went off on a tangent. This is not easy to 
understand. But their trend of evolution was dominated by upright- 
ness, which is aft(T all a legitimate primate (rend. For some reason it 
included the loss of tails. Mainly, however, it broke the hold of 
(juadrnpedality, of tlu* tendt'ncv to go on all fonis when running or 
climbing. And so it inav have produced an undecided but still rather 
monkey-like hominoid, who could manage both kinds of posture, 
(|uadrnpedal and bipedal. Perhaps this was encouraged by environ- 
ments w'ith high grass and only thin w’oods, like much of present Africa, 
the high grass persnachng the little “apes” to stand and w^alk erect. 

All this must be guesswork. And w^c cannot easily presume that the 
tree-using pongid apes of today actually started on the ground, that 
is, passed through a ground-li\ ing stage. In fact, \vc have always in 
the past gone on the opposite presumption, that the descent to the 
ground was made by man alone, springing down from a brachiating 
tree stock. However, the indications ar^ turning against the idea that 
brachiation, the basic adaptation of the modern apes, w^as basic to 
begin with. If the hominoid or “ap<*” stock from Propliopithccus to 
Proconsul, or even later, w^as actually not very agile in trees, no more 
so, perhaps, than the slow' loris— neither monkey-like nor ape-like— then 
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some upright venturing on the ground would seem more likely to have 
taken place at that point than later, after gibbons and chimps had 
begun to fly through the trees with such very great ease. 

But all this is full of pious “would seems.’* Nobody yet knows. One 
thing we can be sure of, as a result of the australopithecine discov- 
eries: man did not, as once thought, emerge as a sort of black sheep 
Dryopithecus. For, by any sensible interpretation, Dryopithecus al- 
ready reveals the trend of adaptation to the pongid apes, with their 
particular teeth, whatever his limbs may have been like. As for the 
australopiths, they not only show us hominoids who were walking 
erect, they actually show us creatures who had achieved this stage 
C[uite fully, and long enough ago to have given rise to two fairly dis- 
tinct forms ( Australopithecus Paranthwpiis), Especially important 
arc their teeth, which were already completely hoiniuid, and appar- 
ently well established in form, not something new. And while you 
might argue that these teeth are in some respects primitive compared 
to ours, they are in no sense ape-like. 

So we find ourseKes with the realization that there have been two 
distinct lines of de\ elopment, hominid and pongid; and we arc faced 
with the problem ot tracing them back to the point wdiere they 
diverged. The australopiths, though recent themselves, suggest by their 
evolved teeth and upright skeleton that this point was not recent. And 
the dryopithecines, w ho were already quite definitely like today’s great 
apes, suggest indeed that it may ha\e been at the beginning of the 
Miocene, or even before. Such a time, verging on thirty million yt'ars, 
is a high estimate compared to those which ha\e generally been made. 
Nevertheless the fact that the gibbon group had ]}(‘Come an independ- 
ent stem considerably earlier than this makes it seem not unreasonable. 

But the main point is this: a split existed when the pongids had 
become strongly committed to tree brachiation and to a definite 
modification of all their front tec'th, while the hominids were becoming 
walkers (or at least holding back from the brachiating trend) and 
retaining different and more generalized tooth patterns, probably re- 
ducing the canine teeth as w'ell. Man, the man-apes, and all their 
ancestors back to that fork in the road should be termed horninids, 
just as the large apes and their ancestors should be termed pongids, 
or, better, “pongines” (members of the subfamily Ponginae). At that 
point, and before, there were neither pongines nor hominids, only pa- 
rental gibbons and generalized parental hominoids. (Proconsul is 
possibly one of these, or a descendant of one, rather than being a 
proper “pongine.”) 

This makes a fine theoretical ancestry for us, but as far as fossils go 
it is one vast gap. The pongine lineage runs back through the varied 
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dryopithecines to the early Miocene. On our branch we have only the 
australopithecines, far along in development and falling within the last 
million ye^fs, although as structural ancestors they can certainly be 
considered to represent a human stage going back at least into the 
Pliocene. ( How times have changed since 1925, when Dart was getting 
his knuckles rapped for saying Australopithecus was different from 
the apes! ) 

Oreopithecus 

But it may be that things are not so totally blank, if we consider 
the strange case of Oreopithecus, This oddity has broken into the con- 
versation only recently, and not directly from a fossil-bearing bed but 
from a back shelf. His remains come from marshes turned to coal 
(lignite) in central Italy, and date from the lower Pliocene, with an 
age of about ten million years. Thus he is very strategically placed 
to make significant comments. Now here is the strange thing. His first 
fragmei^ts (all upper and lower jaws) were found in the late eighteen 
sixties. They were duly examined in the light of the knowledge of 
the day. It was decided, because there is a tendency for the cusps 
on his molars to line up in crosswise pairs (to be bilophodont), that 
he was a sort of half-baked monkey, and he was assigned by the ma- 
jority to the Cercopithecidae, the Old World monkeys, and put away. 



Skull of Oreopithecus. Not to scale. The skull is based on a restora- 
tion by Hiirzeler and on unpublished photographs, through the 
kindness of Dr. Hiirzeler. 

And there he sat for a couple of generations, until he was rescued 
by Dr. Johannes Hiirzeler of the Natural History Museum of Basel. 
Hurzeler was studying the remains of that interesting fossil, AlsatU 
copithecus, whose emphasis of a particular molar cusp put Hurzeler 
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in mind of Oreopithccus Ho got hold of tlio original specimens and 
discovered how badly they had fared in paleontological annals. Not 
only were the available plaster casts piesioiislv used b\ him and others, 
very poor. He concluded that out of some eighty papers and mono- 
graphs written about this supposedly well-known fossil, only eleven, 
all ancient, gave e\idence of having been done bv people who had 
actually seen the specimens themselves The rest were all the woik of 
WTiters looking over one anotluVs shouldcis 

Hurzelcr, enthralled bv his rediscoverv, put himself to the task of 
collecting more specimens lie located coal mines containing them 
especially at the hamlet of Bacc niello, neai the Tuscan shoie of central 
Italy He soon h>und that Orcopithctm was m fact a common animal 
in the fauna of his time and place It cannot vet be said what kind 
of a place it was, except foi bcniig maishv At anv late Oicopithccus 
was the only primate in the countiv side 

But Hurzeler also encountered ciucl fnisliations lie was foiced to 
depend on mining opeiations and to hope for fossil fiagments to appear 
in the broken coal fiom the mine as it diihbled oil the c()nve>oi lielt 
He found pieces, some good, some pooi, but all broken Ihese and 
stories he heard, convinced him that whole skeletons had sevenal times 
been exposed onlv to be biokcn up with the coal tlu'v lav in P(i- 
sisting for ten vears, Hurzclei at last got financial help and co opei i- 
tion from the mineis, such as would ht him woik more ducctlv in 
the mine himself whem need aiose IIis leward lalt* on Angnsl 2 
1958, men of the night shift m the mine struck down a slab oi coal 
from the slanting wall of one gallerv, six hundred feet below tht 
ground level, and laid baie the flattened but almost enliic skeleton ol 
an Oreoptthccus 

Hurzeler had already concluded that the creatine was no monkev 
and that it was not only a hominoic/ but a hominic/ He is surelv right 
as to the monkey cjiicstion fragments from the upper end of the ulna 
(funny bone) of Oreoptthccus, and of his lower spine are quite unlike 
a monkey and arc instead suggestive of the mobile arm and supporting 
vertebral column of men and apes Skull and jaw, as far as they are 
known, agree and ally Oreopithccus with men and man apes in a very 
vague and general way They exhibit a relatively vertical face, as 
shown by teeth, chin, angle of jaw, and the lower border of the nose, 
no gap ( diastema ) in the uppc'r tooth row to receive the lower canine, 
so important in later pongids, low if sharp canmc's, not bent like those 
in apes, and prcmolars which are all bicuspid, wulh no modification 
of the lower first picmolar toward the form of the canine tooth. 
Oreopithccus apparently had strong brows and jaws, but no ape like 
muzzle. 
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He was perhaps somewhat larger and lieavier than a gibbon— still 
small-and males seem to have been definitely larger than females. 
How he wtent aboiit-whethcr in trees, or on hind legs, or all fours on 
the ground— waits to be seen. In faet, Orcopithcciis stands in an early 
stage of our knowledge, like* Australopithecus a generation ago. Puzzle- 
ment and disagreemcMit surround him. Some oi Ilurzeler s confreres 
accept his estimate, and some disagree strongly, while newspaper 
notices have usually be(*n blurts of iinlortunate misunderstanding. 

The disagreements arise because Oreopithccus was assuredly primi- 
tive, lor a higher primate ot his day and age. Most of his teeth had 
a marked cingulum around the base, and the molars are of a pre- 
dryopithecine patl(*rn. (Ilurzeler is not impressed by this last point, 
not being convinced that the ancestor of man had the full-fledged 
Dryopithecus pattern, rather than an earlier form of it; and it is most 
doubtful that man is descended from something really like Dryopi- 
thecus himself, in any case.) Oreopithccus gi\cs an impression of great 
conservatism, almost as though he were a generalized descendant of 
some very ancient honiinoid, and proud of it. It is this primitivism 
w hich makes it hard to see connections directly with know n hominids. 
This is (piite unlike the Anstralopitlu'cinae, with all their detailed 
likenesses to our own teeth. 

And yet llur/eler sc(*ins to be on good ground. Oreopithccus is surely 
not a monkey; Dr. William L. Straus of Johns Hopkins, great friend 
of monkeys, is positi\c of this. And he seems equally surely to be 
neither a Dryopithecus nor a Proconsul. If he clamors for membership 
in one of the three reigning groups of hominoids of the end of the 
Tertiary (gibbons, grc'at apes, hominids), then it is more difficidt to 
throw him out of the lanninids than out of any other ’ 

To say Oreopithccus was a hoininid do(\s not mean he w'as a man 
or a human ancestor. Rather, it means he would have belonged to a 
primitive group of animals which were not monkeys and w'hich were 
not ancestors of ap(\s, but which included tlic ancestors of man. Such 
must have existed, little as w e can guess about them now'. Oreopithccus 
iniglit be something lik(* that \ague catarrhine primate Darwin talked 
about in the Descent of Matiy i.e., a true, piimiti\e ancestor. More prob- 
ably he w'as not an ancestor, but a side line. The chances favor it, and 
he was surely a peculiar animal. 

^Soino cnllcMi^iirs of Hurzolrr'.s liave air* uly ostahlislicd Ori\'i*ithecus in the 
Hoiniiiiil.u', with a siihfainilv ol his own. .•v.^cortliin^ly, this family (compare to 
the siihfamilics of Poiii^ulac, pai^c loS— 9) for picsont piiiposcs lias the followinj' 
divisions: 

I'.VMILY HOMlNlDAt: 

.Subfamily Oreopitheeinae 

Siibfaniilv Aiistralopilheeinae 

Subfamily Honiininae (all “men’' above the Aii;,tralopithvcus level) 
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We might portray the situation by using a little imagination. Suppose 
yourself ten million years in the future, and suppose that at this future 
time there is only one living species of monkey. Suppose you have 
discovered the fossil remains of an ancient monkey who lived ten 
million years ago (i.e., today). Considering how many monkeys there 
are now, the chances are against your having found the twentieth- 
centuiy' ancestor of your surviving monkey: suppose the latter is a 
tree-living leaf eater, and you have found a fossil baboon. You would 
have found an ancient relative, but one who was not an ancestor and 
was, in fact, distinctly specialized away from that ancestor. Perhaps 
this gives a fair idea of what Orcopithccus may be, in the case of 
Homo sapiens. He can be an extremely informative and important 
fossil without having to be a true ancestor. 


The Brain Expands 

To go back to the arboreal theory, there is one more aspect of it 
which is really the Hamlet of the piece. This is the brain. For, when 
all the niceties of hominid teeth and feet had been achieved, they 
had led to nothing more than Australopithecus. And, since he fell short 
of us in brain, the world is getting along without him very well. Our 
brain is not different from his, but it is much bigger. 

The secret lies in the huge cerebrum, the furrowed cerebral hemi- 
spheres, surfaced with gray matter; and also in the rise of the neopallium 
and the association areas. Now on our brains (or on a monkey’s) it 
is fairly well known which parts of the shell or cortex relate to a given 
sense or muscular region— sight, hearing, arm, tongue— while there are 
large areas between these parts of which the exact function is very 
little known. However, they certainly have something to do with 
higher mental processes. 

In the lowest vertebrates the cerebrum is only a small smooth pair of 
lobes at the forepart of the brain. From them project bulbs which receive 
sensations of smell, and the cerebrum itself also gets these and other sen- 
sations. The cerebrum was evidently first founded on the sense of 
smell, and most other functions and responses are left to lower parts 
of the brain. Reptiles have a more advanced cerebrum, and a small 
new patch on its surface, the neopallium. Not only does this begin 
to assume more sen.sory and motor functions, but it exists specifically 
as an area where associations connected with these can be built up. 
Here especially, emphasis can be transferred from reflex action and 
simple conditioning toward ‘‘thinking,” or at least the forming of pat- 
terns of action from stored associations. The mammals have expanded 
the neopallium greatly, and the whole cerebral cortex as well, so that 
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Brain me lease, and expansion of the ntopallium C eicbial coitex 
seen fiom the left side In a primitne inamm il (insectivorous 
shiew, not to be confused with the pinnate tiee shrew) most of 
tlie coitex is related to smell (dotted area), the paleopallium is 
laige and there is a pi eminent olfactor> bulb in front to which the 
olfactory nerve leaels fioin the nose The neopallium, above, is 
still itlativeh small In a inonkev (macaque) the neopallium is 
gicatK txpandeel, being all tint is visible exteinalh and the 
olfactorv aieas aie recesstel iindti the foiebrain There aie consid 
erable assocntion aie is between those devoted to special senses 
In in 111 the hiain is much largei still, and highlv convolutnl 
association aicas foim a larger pioportion of the cortex The brains 
aie not diawn to scale 

it extends baek o\ci the othei paits of the biain and incieases its own 
surface area by bcMiig folded in upon itself, in convolutions 

The higher piiinates, and men above all, ha\o carric^d these things 
to extremes Evidently the association aieas have greatly increased 
with the enlarging brain, since theie has not been a corresponding 
growth of the primary centeis Theie is a vast capacity lu which as- 
sociations (memories, iinpiessions, patterns of action) can be stored, 
so that successful past actions aie consciously repeated (that is, they 
are not simply the result of conditioning), and even brand-new com- 
binations can be formed mentally To quote Wood Jones roughly, the 
original centers are those by which an animal sees things and does 
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things, in the surrounding association areas it remembers what it has 
seen and done, and in other areas still it imagines what might be seen 
and done. « 

This is where the arboreal theory makes its contribution. The pri- 
mate secret of success is arboreal life. This fostered, in the first place, 
an acute sense of vision and a free grasping hand. And this in turn 
opened a new field for natural selection in mentalitv. An ordinary mam- 
mal, without hands, however intelligent and successlnl it may be in 
its sphere, simply lacks this possible outlet. A snout, no matter how' 
sensitive it is for feeling, smelling, aiul the like, is not much of an 
instrument nor does it carry out many actions from which tlu' (*y('s 
can profit. A tru#' hand has a much greater range of movement, and 
it can open and shut, turn and twist, push and pull, all with far gr(*ater 
facility than teeth and jaws. And, with the addition of a ])air of 
stereoscopic eyes watching and making notes on what the hand is 
doing, perhaps you can sec how* older limits to the usefuhu'ss of as- 
sociation areas become obsolete. 

Finally, if the brain responds by expanding and improving, and so 
once more endows hand and eve with greatcT s(Misitivi*v and abilitv, 
then skill fosters wa’sdom and wusdom lostcrs skill. A sort of benign 
upward spiral comes into play. Here sccans to be an adecjuati' 
evolutionary explanation of the higher primates. And I .sliould not neg- 
lect to mention my conviction that the social actions of monkeys and 
apes are also involved in this mcaital progrc'ss. 

The internal capacitv of the skull- the most service.dde m(‘asure of 
the size of the brain— in the large apes is about five hundred cubic 
centimeters. It is a little more in the Australopithecinae. In modc*rn 
man it is nearly three times as much: about 1450 c.c. lor mah' 
Europeans of the present day. (We vary as individuals somewhat, but 
this variation cannot be safely used as a sign of v^arying intelligence'.} 
How did we achiev^e this awesome figure*? Or why elid the ape brain 
not become human? There have been all sorts of spe'culations about 
this in the past; that the gorilla’s .skull was sejuaslu'd into premature* 
closing of its lines e)f grow'th by the mighty mu.scle*.s e)f his jaw; e)r that 
the final perfect balance of the human hc'ad on the human spine seane- 
how encouraged the skull to expanel. 

And so on. But the answers see*in simpler. With the iinperfe'ctly c're'ct 
posture and the imperfectly free hands of the pongiels, eloubtless the 
brain was as large a brain as they coulel use*. And note that it is ex- 
traordinarily large alreaely. ('ontrariwi.se*, an e*xtension of the ge*ne*ral 
reasoning behind the large brains of higher primates .se*ems to account 
for man as well. With his finally perfec ted legs anel feet, and his ab- 
solutely emancipated hands, why should not we envisage a situation 
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where still greater mental opportunities existed for natural selection, 
in which the brain could move forward once again? And, of course, it 
eventually ^crossed the threshold where men could use speech and in- 
vent tools, and with this, a further acceleration seems not at all 
mysterious. 

Perhaps the only mystery is that both chimpanzees and men seem 
to have an actual surplus ot brain, for the circumstances. Chimpanzees 
in captivity, put to problems they would certainly never face in the 
forest, show astonishing abilities. And our own ancestors of a mere 
fifteen thousand years ago, quite like us in brain and body, were living 
lives far more primitive than what they certainly were capable of, 
wasting their intellectual sweetness in the air of a cave. Perhaps natural 
selection produces pleut\' ol leeway. Perhaps our idea of what con- 
stitutes mentality is too naive. At any ratt% it is a useful and necessary 
thing in science to recognize when voii are dealing with an excep- 
tional case, and modern man can certainly be des ribed as an excep- 
tional case. 




9. THE PLEISTOCENE: 
AGE OF MAN 


FTER ALL that had gone before, modern man strode onto the stage 
almost abruptly. It took liirn, that is to say, less than a million years, 
which is the space of the Pleistocene epoch. The r an-apes had lasted 
into that period, preparing the way with an upright hominid body, 
though hardly outdistancing the apes in brain. But now there appeared 
a succession of true men, in whom brain size was carried all the way 
from that level to our own, in a threefold expansion. I call them “true 
men*' here, but that is a loose expression. For, on the one hand, the 
australopiths wen' true hominids, and on the other the early “men” 
wt're, to begin with, certainly very diflerent from ourselves. 

In fact, it is harder than ever now to say what a “true” man is, 
and it only depends on what vou are talking about. Here it helps to 
be formal. The family Ilominidae may be divided into two subfamilies: 
Australopithecinae, for the man-apes, and llomininae^ (euhominids, 
or actual men in our usual sense) for all those to follow. Between 
these two groups, however, there is no clean distinct 'on in brain size, 
since the early fossil men themseKes first appear with small brains. 
Also, in SOUK' ways there is more difference between Paranthropiis 
and Aiistralopilticcus, Robinson has shown, than between Ausircilopi- 
thecus and us. So there are no solid definitions for the two subfamilies. 

Perhaps the best distinction would be to say that the euhominids 
had achieved a skeleton which cannot be distinguished from our ow'n, 
as far as we know, and were all about as big in the body as we are. 
Also, they all show a definite reduction in the sizt' of the molar teeth 
compared to the australopiths, as well as a diminution oi the jaw, and 

^Althouj^h altcTiiativos li.'vo bren propostH.1, this name must be ‘ Homininae 
.since, when a family i'i subcliviiled, one siiblamilv must be based on the same 
name as the family, and also on a genus within it (see the rules referred to on 
page 74). CJ. G. Simpson has pointed this out in the above instance, in discussion. 
The convenient term “eiihominid,** based on another proposed name for the sub- 
family, may be used to refer informally to it or its members. 
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SO eventually of the face. In any event, their brains certainly soon 
became larger. And thev were making tools as far baek as we can 
trace them and were surely beginning to speak, as well; we cannot 
tell if the man-apes had any ability at all to speak. 

Wits may allege that speech was in\ entt'd so that man might talk 
about the weather. If there could be any justification for such a foolish 
suggestion, it is that when language was being invented the weather 
was certainly something to talk about. It is rather exliaordinarv that 
the Age of Ice, a mere moment in time, should have coincided with 
the xery period, also short, xxhen man at List was coming into his own. 
During the seventv-odd million years ot the Tertiary, the earth’s climate 
had been generallx warm and stable, and for many million years before 
that it had been even wanner. 


The lec Begins 

Then about a million xears ago, something upset the balance. After 
a period of cooling and minor glaciation, there followed a series of 
four major sw'ings, to cold p(Tiods anti back to warm again. Tempera- 
tures fell in the northern and southt'rn temp(Tat(‘ zones, and precipi- 
tation (both rain and snow ) increased. In the colder regions and high 
altitudes of the w’orld the snow' persisted through the summer and 
became compacted into great sheets of blue ic(‘, flowhig dfiwn out of 
the mountains and aw'ay from the arctic lands. (Antarctica does not 
seem to ha\c increased its ice cap greatly. ) 

During the cold phases, the ice swelled into continental glaciers; 
not the kind of ice stream you can see today in Switzerland or Alaska, 
but enormous blankets like the great cak<‘ which now’ ceners most of 
Greenland, a mile or more tliick. Partly forming from fresh snow', and 
partly moving their grinding weight across the face of the map it.self, 
these vast sheets came down over much of Europe and parts of Asia, 
and over Canada and the eastern United State's, while smaller icecaps 
formed in the mountains further south. Pushed by tlie cold and ice, 
subarctic zones moved down toward the* equator; and in the tropics 
there were rainy phases which apparently matched the ice advance's, 
followed by droughts when the climate once more warmed up. 

After each of the cold phases there w'as a reaction to higher temper- 
atures, and to weather actually warmer than today s. So the Ice Age 
is to be looked on less as an era of cold than as one of long-term— and 
somewhat irregular— oscillations between warm and cool. During the 
three interglacial periods, in fact, the ice sheets melted away entirely, 
and animals typical of warm places roamed nortliern Europe and the 
British Isles. The Second Interglacial in particular seems to have been 
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of great length, and there were moderate recessions within the glacial 
phase's themselves. 

Altogether there was at lc»ast as much time during the Pleistocene 
when the climate was warm as when it was cold. The fourth and 
final cold phase was (jnite reee'iit, and remnants of actual continental 
glaciers linge^r on in one or two parts of tlu' world, to say nothing 
of the great ic‘(‘ bodies on Greenland and Antarctica, which may not 
have changed at all. E\’(‘n now, the temperature is not as high as it 
was during the intc'rglacials. No one can say whether climate has 
settled down to a happy nu'dium, or whethcM* th(Te is more of the Ice 
Age still in store, alter an interglacial period which we may only just 
ha\e enU'red. The latt(‘r is not at all unlikelv. 

Nor is it known wliat eaiKsed I lie Ie(' Age. It was not the sign of 
a dying sun, or of the end ol the woild. It was too sudden a shift, 
relatively spc'aking, and besid(‘s thi're lia\(‘ b(‘cn several otlu'r such 
short pc'riods ol glaciatii^n. vvc'll back in the (‘arlier life of the earth. 
While then' inav have bec*n significant lluctnations in the heat arriving 
from tin mmi, the actual tiiggc'i* was j)r()bablv the known rise of 
mountains like the Alps, the Rockic's, and the Himalayas, at the close 
of the Ti'itiarv, to a degiee causing an actual doublitig of the average 
lu'ighls of the land surfaces of the continents. "J'liis not only produced 
greater areas of high altitude as cold spots, but also disarranged the 
pattern of winds and storm cveh's moving around the world, and led 
to greatc'r snowfall in strati'gic places. The sliifts from cold to warm 
and back would need otlier cause's. One hvpothesis is this. As the cold 
progressed, the oceans of th<' vv'orld cooled off. Tlu'n ice choked tlu' 
north polar s('a, the Arc tic ()c(Mn, and its outlets. The main source of 
moisture' tor snow in the' north was thus sealed off, ai»d prc'cipitation 
stoppe'd. At that same time', while the Arctic Ocean got colder, the 
other occ'ans could warm up again from solar heat, unchilled by cold 
water coursing out of the polar sc'a. A warm pc'iiod ensued, and the 
arctic ice melted; once again the fri'e exchange of wati'rs cooled the 
occ'ans generally, making possible the arrival of another glacial phase. 

The causes of the Ph'istocc'ue glaciations au' not important in the 
annals of mankind. The ('fleets are. We know too little of the life of 
the times to say much about tiu'se elfc'cts on the human family itself, 
but w'e can juclge from other animals. In the c'apture of the northern 
continents bv slu'ets of ic(', or by an arctic barreniu'ss, sjiecic's perished 
by the hundreds (probablv including many of the anthropoid apes), 
so that today Africa is the one place wlu'ie the large mammals con- 
tinue to flourish in something like their Tertiary luxuriance. And as 
zones of climate moved back and forth, the animals adjusted to par- 
ticular geographic zones must have been herdc'd and driven and 
shoved around the face of the earth to an exceptional degree. 
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In addition, all this stimulation probably speeded up small-scale 
evolution and adaptation in the animals— nothing spectacular, but 
something like the development, in the Last Glacial phase, hdI a cold- 
suited woolly rhino from the usual type— since rapid changes in en- 
vironment (mere tens of thousands of years, that is) would induce 
more rapid changes in adjustments of living species. Man himself must 
have been under the impact of these many things as well, not only 
from the rigors of nature as the ice drove him south or the warm 
weather led him north once more, but also because of his dependence 
to so great an extent on other animals for food. 

Animals, Terraces, Dates 

Whatever early man himself thought of the Pleistocene, our own 
interest lies in using its complicated events as a time scale. By this 
scale we date the ancient men, trying to fix their relative positions 
upon it. As a matter of fact, it is the fossil animals which have always 
provided the best means. Indeed, this is true for the whole past; and 
in the Tertiary, when the earth itself provides few clues as to actual 
period, the animals are absolutely nect\ssary as a guid(‘. The names of 
the epochs refer to them: Paleocene, ancient recent lonns; Eocene, dawn 
of the recent forms; Oligoceiu', a few of the r(‘cent forms; Miocene, not 
many of the recent forms; Pliocene, a majoritv of the recent forms; 
Pleistocene, most recent forms; and Recent, the living animals of the 
short time since the Pleistocene. 

As the weather began changing and cooling at the onsc^t of the-Icc 
Age, a group of important new mammalian types appeared, spread- 
ing rapidly into most parts of the world. This fauna, known as the 
\’illafranchian, included the modern horse genus, Equus, which con- 
tains horses, donkeys, and zebras but which is distinct from late 
Pliocene horse genera such as its own ancestor, Pliohippm, or the three- 
toed Hipparion. It also included the true elephant and true cattle and, 
in parts of Asia, true camels. Thus it mak(\s an invaluable marker for 
the boundary between the Pliocene and the PU'istocene, giving a 
broad common date, in the geological deposits, wherev('r it can be 
found. As the Iccj Age progressed, the list of forms kept changing: 
surviving Pliocene spc*cies dropped out, and new species, such as the 
mammoth, appeared anti spread. 

So different periods of Pleistocene time have their characteristic ar- 
rays of animal life, and the animals can be used to date the men 
found with them. This is true even of the australopith caves in South 
Africa, where the fairly constant climate makes dating an extremely 
difficult matter. A higher proportion of extinct species of mammals 
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was found at Sterkfontein and Makapan than was present at Krom- 
draai and Swartkrans. This indicates, as does other evidence, that these 
last two deposits, the residences of Varanthropus, were later than the 
homes of Australopithecus, who therefore is the older of the two. 

Nor is this all the animals reveal, for they tell a good deal about 
the climate of the time. If you find the bones of a hippopotamus or 
a crocodile in a desert this leads you, like a trout in the milk, to suspect 
the presence of water, in times past, and ev(‘n of broad rivers and 
savannas. The quantities of antelope in the man-ape caves assure us 
that the country roundabout was open, as it is now, and not forested. 
Animals that love cold or warmth betray the temperature. This can 
even be fixed rather closely by the finding of mollusk shells in former 
bays or riverbanks, since the* water temperature in which the same 
varieties live today may be known. Other such inferences may be 
carried to considerable lengths. 

Animals reflect climate. But the earth registeied the effect of ice 
and water directly. Here the main event was the transfer of water 
onto the hnd by snow during the glacial phases, and its return to the 
sea during the interglacials. Masses of creeping ice scoured the land- 
scape, making gravel out of rocks and mountains, and spreading it in 
river valleys, or leaving it as a breastwork, a moraine, to mark the 
glaciers furthest advance. In warmer regions it was rain, not snow, 
that fell. Big lakes formed in North America and in Africa, their shores 
a wonderful watering place for man and beast; and thousands of 
stone tools litter these old shores now. 

The incorporation of so much water in the form of ice caused a 
world-wide low^ering of the sea le\el. Ocean beaches \wre formed 
far below the present shore lines where, unfortunately, we cannot 
inspect them. Then, when the ice melted and the lake levels lowered, 
the sea rose, this time far above its present limits, so that old beaches 
lie as high as three hundred feet above those of the present. Indeed, 
the glaciers today still hold enough water to raise the oceans at least 
seventy-five, perhaps two hundred feet, if they should all melt. 

As sea levels dropped in cold periods, the mouths and the lower 
channels of rivers were deepened by water rushing down them faster, 
because of the greater fall to the sea. When the tide of cold turned 
and the glaciers melted, the rising sea levels slowed the rivers and 
caused them to drop their sand and gravel in their own beds, silting 
up in deep deposits. When the cold came back and the seas fell once 
again, much of this gravel was washed away, but in places banks and 
terraces remained, as remnants of the old flood plains. Thus many 
rivers have terraced valleys, with terraces which can be traced long 
distances, and which can be assigned to a particular phase of the Pleis- 
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for example, was relatively much longer than shown. 
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tocenc. Any bones contained in such a terrace are of its age, or older; 
anything lying on it must be younger. 

Human Implements 

In cincl about lake sliores and lerracc*s lie the stone implements of 
man, the imperishable remains at his poor worldly floods. No tools go 
back as far as the Pliocene, but early in the Pleistoceiu', at a few places 
associated with the Villalranchiaii animals, appear pc'bblcs, crudely 
broken and flaked with a flake <yr so to make a sharp edge. 

Trimming the pebble all round, and giving a point to one end, pro- 
duced the hand-axe, a large, crude, but easily recognized tool, which 
r(‘igned in Pairope and Africa from tlu* end of the First Interglacial 
onward. This was th(‘ beginning of the great Acheuliaii liand-a\(* 
tradition which continued on all the wav into the Third Interglacial, 
with its point and cutting edge improsing by beioming ll.itter, better 
flaked, with a straighter and straighter outline. (It was accompanied 
by so’Me .;u(h* flak(\s as well, and in the Far Fast it was never present, 
being re])laced by single-(‘dged choppers and chopping-tools. ) 

Only with the Third Interglacial and F'ourth Glacial did new 
ti'chniques of flaking and new ideas for tools appear. At last, in the 
middle of the Fourth (Glaciation, this long Lower Paleolithic tradition 
ended, and the Upper Paleolithic of Kurope saw the simpler tools re- 
placed by skillfully made* flake-blades and points, fashioned into a new 
xarietv of implements: kni\es, chisels, shavers, scrapers, spearheads. 
As we shall s('e, th(*v were* made by men of e)ur own tvpe. This way 
of life, w'ith the Me*solithic ie)lle)wing the Pah'olithic after the eleparture 
of the ice*, pe*rsiste*el for e)\er 25,e)e)e) \ears, a hunting existence much 
the same as that e)f a few' ]>rimiti\e peoples e)f our e)W’n time, until 
it gave w'av before the invention e)f agriculture*, hi the Neolithic. 

I’his last w'as an important meunent. It was not civilization, but it 
w'as a prereejiiisite feir e-ivilizatiem, and in fact the vast majority of the 
so-ealh*d primitive people's eif leiday are "Nc'eilithic’’ farine*rs— American 
Inelians, Africans, Me'huu'sians. But the Ne'eilithic, anel the suce^eeding 
civilizations, fall within the last ten theiusanel sears. And so man liveel 
as a really primitive hunter and gathert*r of wild fruits anel vegetables 
feir all but abeiut erne* per cent of his kneiwn e'xiste'iicc, that is, one 
pe'r cent eif the wdieile of time since the be*ginning eif the Pleistocene. 
In fact, the high-level hunters of the Upper Paleolithic appeared some- 
thing less than feirty thousand years back, and so over ninety per cent 
of man's tool-using past was acted out on an even lowlier plane. Al- 
though the hand-axes of the full Acheulian development are well-made 
and handsome tools, the striking fact is the exceedingly slow develop- 
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ment of such tools in the long Lower Paleolithic, and the making of 
them according to a very limited number of ideas. 

Human culture has been picking up speed for as long as we can see 
it, and one cannot escape the conclusion that the early slowness is be- 
cause the man in the Lower Paleolithic street was still an underbrained 
beast. And also, that the using of naturally sharp rocks as cutting im- 
plements, which culminated in the appearance of the first recognizable 
pebble tools, must ha\e gone on for a long while at the hands of very 
primitive men, quite likely still at the australopithecine stage. 

Dart thinks the man-apes used animal jaws, still lined with their 
teeth, as cutting implements, and we cannot be certain they did not 
make pebble tools. And Leakev has pointed out what cutting tools, 
however simple, must hax e meant to such creatures, whether man or 
man-ape. It is one thing to catch and kill a meat-bearing animal. If 
you have blunt, short canines, small front teeth, and no claws, it is 
quite another thing to eat it. The animal is enclosed in skin— tough, 
living leather— and opening it up demands something sharper and 
stronger than your natural equipment. You have no idea, until you 
have tried, how helptul even a crude Hint tool can be in such butcher- 
ing. 

His stone implements, then, are immenselv important evidence of 
man— of human action and of human history. Being indestructible, they 
survive for us to find, unlike bones, all of which evditually vanish un- 
less, by fortunate circumstances, they become mineralized (fossilized) 
and thus turn to “stone ' themsetv(*s. Such a great deal may be learned 
from stone tools that it is easy to try to learn too much, and it is im- 
portant to understand what they are and what they are not. 

They are not fossils, because they do not ob(*y the same laws of 
evolution as living animals. Therefore they cannot be used for dating 
in the same way, since very crude, and seemingly ('arly, kinds of tools 
may persist among much more advanced forms. In the same way, they 
will not identify the men who made them. Tools an* tlu* product of 
ideas, and the same idea may be hous(*d in quite diderent human 
heads. Furthermore, we still have no safe notion of who the first tool- 
maker was, nor of the general size ot his brain, though evidently this 
might take us back most, or all, of the distance to the man-apes. But 
in spite of so much caution, a full knowledge of stonework can give 
powerful contributing evidence of age. In the later stages when tools 
had become complex— and rather definite assemblages can be recog- 
nized— they can give fairly reliable direct evidence of age as well. 
We shall note this later, in the case of Rhodesian Man. 
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Fixing the Date 

And every possible scrap of such evidence is welcome and necessary, 
for dating the past is a fantastically intricate business. It looks dressy 
enough in a textbook or a diagram, with neat successions of climate 
phases, replacements of animals, advancements of tools. But, as Broom 
once said, the fossils are not found with labels on them. Imagine 
yourself in the middle of nowhere, having had the luck to find evidence 
of man (a bone, a tool, a piece of charcoal ) in the side of a gully. If 
your eye is trained, perhaps you can discern the deposit in which you 
have found it and recognize it as glacial gravel, or an old lake bed, 
or a layer of wind-blown sand. If your eye is the ordinary hominid 
orb, you will discern almost nothing. Hut let it be trained. You will 
then ne^xl to examine the whole locality, to see how much of a sequence 
is present and where, if anywhere, some kind of a »..onnection may be 
made with the known history of the Pleistocx'iie. 

Very likely you will fail and will ha\e to turn to the animal 
evidence. (I am giving you all the b<\st of it; there may not be any.) 
You collect from the deposit some fragmentary and badly preserved 
bones; you take them home and study them with the aid of an expert 
paleontologist, determining which species they belong to. Then you 
try to d(*cide wliether your bone's constitute' a little gobbet of a well- 
known fauna of that part of the world, of which the date has been 
more or less establislu'd. 

Sometimes you will be bette'r off, making your find within a long 
series of deposits whicli cannot be mistaken for general age. Sometimes 
you will be worse off. The fact is that the scholars an' only now filling 
in the history of the animal nations of the Ice Age. And they are still 
trying to find perfectly definite connections hc'tween glacial events on 
one hand and pluvial e\t*nts on the other: betw’cen gra\el sheets laid 
down by ice-fed streams in the cold parts of the world, and shore 
lines made by rain-fed lakes in the tropics. 

All this uncertainty (and hard work) could be a\oided if it were 
possible to write down absolute dates, in years, for human remains. To 
a slight extent this can be done. In parts of tlu' New World one may 
use the science of dendrochronology, noting the pattern of dry and 
wet years recorded in some places by growth rings in tiees, cut long 
ago for houses. But this carries back only to the time of Christ, and 
in the Old World writh'ii history itself goes back much further. In 
Scandinavia and New England one may also count years in varved 
clays, “varves** being the yearly zones of silt formed on lake beds 
from the summer melting of glaciers. But this again goes only back to 
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the decline of the last glacier, a few thousand )ears of no visible sig- 
nificance in the evolution of our physical bodies. 

The one known way of estimating larger amounts of actual time is 
the method of Carbon 14. Carbon is an essential constituent of life, 
and C 14 is a radioacti\’e form of carbon. Like other unstable radio- 
active elements, it tends to lose an electron from its atom, which then 
becomes an atom of nitrogen. Radiocarbon, or C14, has a “half life' 
of 5568 years. This means that, of any amount existing now', half will 
have decayed at the end of 5568 years, another quarter at the end 
of double that, another eighth at the end of another siu h period, and 
so on, the remainder becoming infinitesimallv small. How'e\(*r, C14 is 
continually recreated in the air by cosmic rays, which cause neutrons 
to strike nitrogen atoms and make them into radioactixe carbon; thus 
C14 is created anew until it is checked by its own rate of decav, so 
that a small and lairlv constant part of the carbon in tin* atmosphere 
is the radioactive ton 11. 

This same small proportiiiii enters into tht' composition of living 
plants and animals. All ha\e C.T4, but at tleath the taking on process 
stops and it begins to return to the atmosphere at a known rate. Sup- 
pose a living thing dies, but without destruction of its carbon (as when 
wood or bone burns and becomes charcoal). The ordinary carbon re- 
mains, but the radiocarbon begins to disappi'ar. It is ni(‘asnred with 
great care, in an arrangement of Geiger counters, if you find that just 
half of the normal amount of C14 remains, vou have exidenci* that 
just about 5568 years have gone bv since that tree or animal died. 
And any other amount of G14 similarlv points to some other actual 
count of years, an actual date. The residue eviaitually gets so close to 
zero that it cannot be measured, but adxanced methods ol reading 
small amounts have been reaching back toward an ag(‘ range of 
70,00(3 y(*ars. 

Such a mellow antiquity (Embraces all tlu* complicated part of recent 
human history, but it is onlv a small fraction of the Pleistocene as a 
w'hole. Fortunately it is not es.sential to have ab.solute dat(‘s for tlu* 
more ancient men, but only to know where they stood in time relatixe 
to each other, so as to know for certain which were early and which 
late. For this you need two things: evidence that the deposit belongs 
to such and such a phase of the Pleistocene; and assurance that your 
fossil actually comes from that deposit, lliis last is not a minor point. 

Fortunately there is now at least one chemical method for shedding 
light on both these matters: the fluorine test. It rests on the fact that 
the mineral matter of bone has the faculty of picking up the element 
fluorine from ground water, extremely slowly but rather steadily, so 
that the fluorine in a fossil may rise from a minute amount in living bone 
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to something more than two per ccnl in a l)one from the earlier Pleis- 
tocene. 

Thus the F test covers a far longer time span than the C14 method. 
But the two must not l)e confused, lor, while radiocarbon is an actual 
clock, the F test is not a true Umv scale at all. Fluorine can he taken 
up by a bone only if fluorine is present in th(' ground \\ater, and the 
taking-up may be more rapid in some* plac*es than others. The really 
important point is this: any gi\eu fossil should ha\e virtually the same 
proportion of fluorine in its composition as that of other bones lying 
near it in a deposit, if in fact it has been iu that deposit for the same 
length of time as they. Nevertheless, llu' test does give cxidence 
of great or small age iu a most general wax; just remembc‘r that it is no 
clock. 


The End of Galley llill Man 

See xvhat this chemical Sherlock Holmes did in its m<\st famous case, 
that of the m in of Gall(*v Hill. A skelel(m, of tli(' txp(^ of Homo sopietis 
(modern man), xxas found in graxels of the hnndred-foot terrace of 
the Thames. L('t me translate. This particular terrace has its old flood 
plain a hundred feet aboxe the presiait rixt'r, and its gravels xvere laid 
doxvn as the Thames rost' during the Second Interglacial period. 
l1i(‘relore the skeh'ton gaxe c’x idence that our own fully modern type 
of man had airc'adv come into t‘\istenee xxell back in Pleistocene time. 

This is a x enerable probh'in and a most important one xvhich, as xvc 
shall see later, is not xi*t compleU'lv resolxed. In the second half of the 
ninete(‘nth cenlurx', nKv.lern-looking bones had several times been 
found, under circumstances indicating that they belon^zed far doxxn in 
the Pleistocene. This seenu'd, on the face of it, unlil ely, and in fact 
the exidence of ag(' soon proxed dul)ious in one case after another. 
But the Galley Hill skel('toi\ looked better. It lav eight feet beloxv the 
surface of the gravid ti'rrace (too deep, apparently, for a grave). A 
xvorkman digging gravel. Jack Allsop, exposed it in 1S88. He had been 
collecting stone tools from the graxels for some time on behalf of a 
Mr. Elliott, a printer and amateur antiijuarian. Therefore both of them 
xvere exj^erienced at this kind of thing, and both reported that the 
levels of gravel oxerlx'ing the skeleton had not been disturbed after 
the stream had laid them doxvn. 

That is to say, the signs xvere against a grave having been cut through 
the gravels from aboxe, and in fax'or of a body haxing been actually 
covered by river silt during Second Interglacial times. Another ama- 
teur, a schoolmaster named Heys, came along just as the skeleton had 
been discov(*red. II(' also xvas a collector, but he did not knoxv about 
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Elliott. He rushed away to find a photographer to record the find in 
the ground, and while he was away on this praiseworthy mission Elliott 
and Allsop took the bones out. Keys returned, found the dead man 
gone, suffered a broken heart, and had nothing more to do with the 
matter until Sir Arthur Keith wrote to him twenty-two years later. 
Then he gave the same report as the other men. 

By now, well on in the twentieth century, the Galley Hill find 
had assumed cnicial importance as the only strong case for the 
great antiquity of modern man. Other osseous witnesses had eol- 
lapsed. And many anthropologists refused to bclie\'e that the Galley 
Hill case was airtight. Finding a complete skeleton was almost too 
good; the running water should have dispersed it, as with all other 
fossil remains in the vicinity. But Keith now championed it and even 
discerned certain special points of primitiveness in it (a thick skull, 
rather heavy brows, a shallower notch atop the mandible’s upright 
part) which would sit well with a vast age. Keith later lost some of his 
enthusiasm. The poor Galley Hill Man continued on and on in quar- 
antine, his enemies not knowing quite how to gi\c him the quietus and 
his friends mainly of the fair-weather variety, not quite daring to clasp 
him strongly to their bosoms. 

Then in the sixtieth summer of his resurrection he met disaster. The 
skeleton was optioned (from its private owner) for examination in 
1948, by Dr. Ashley Montagu, who was quite unable to confirm Keith’s 
old marks of primitive status: evidently Keith had overpersuaded 
himself somewhat. At the same time the F test w^as applied by Dr. 
Kenneth Oakley of the British Museum (Natural History), who had 
lately revived and developed it from the work of earlier experimenters. 
And Galley Hill Man flunked the test. 

Various other fossil animal bones taken from the hundred-foot ter- 
race were shown to have approximately txvo per cent of fluorine. Bones 
from the lower, later, fifty-foot terrace yielded figures in the neighbor- 
hood of one per cent. But testings from the Galley Hill bones themselves 
gave only about half of one per cent. This does not mean it was a 
skeleton which found its way into that place in very recent times— it 
might be Neolithic or even late Paleolithic. It does mean that the bones 
cannot claim association with the honest fossils of the hundred foot- 
terrace; they cannot be of really great age. There are now other reasons 
for knowing this. But it was the F test which showed that the Galley 
Hill skeleton was a skeleton fit only for inhabiting closets. This was a 
momentous conclusion, because it threw out of court once and for all 
the single remaining claim of Middle Pleistocene antiquity for a speci- 
men of a man who was certainly of the modern variety. 

We have now entered the second century of knowledge of fossil 
men. We are no longer caught up in a riot of confusion by single 
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discoveries, as happened when the Neanderthal Man was found in 
1856, or the Java Man in 1891, or the Piltdown remains in 1912. A 
general framework of undeniable fact and understanding has been 
put together, and today a new find fills a gap, or sharpens knowledge, 
or rechannels ideas somewhat, instead of detonating an explosion of 
wild guesses and violent controversy. 

I say this hopefully. I do not think we shall ever see that kind of day 
again. We have passed gradually out of the kindergarten. And yet I 
cannot overemphasize how dimly we actually sec what we are peering 
at. We see through a glass, darkly, not face to face; we are like a blind 
man who is just beginning to find his way pretty well around a house 
which, a century ago, he did not know was there. Pleistocene dating 
and the history of human stouecraft are both complicated subjects, 
but at least the gravels and the stone tools lie before us in great 
(juantity. Not so the human bones, which are preserved very irreg- 
ularly, and found only by the l)esl of luck. 

Fossil Hazards 

It is not easy to become a fossil. If a creature dies, its bones may be 
promptly eaten and digested by liyenas or other animals. Otherwise 
they will lie on the ground and d<*cay in a few years. They will not 
last much longer if they are buried in the earth. But if a carnivore drags 
the boiK‘s into a case, like those in South Africa, where they become 
impregnated with hard and insoluble mineral salts, or if they fall 
into a swamp or a lake bed or some other place where they may last 
a long time until minerals have a chance to replace or join the mate- 
rial of the bone, then you have a fossil. All this counts against fossils 
of early man. For he was probably a rare animal in tl^e first place and 
also, on the whole, too clever to fall into swamps cm get eaten by a 
carnivore. 

That is only the beginning: a fossil may be destroyed again in the 
ground by a change in the soil chemistry. For example, the gravels at 
that particular spot at Gall(‘y Hill actually contained no fossils other 
than the skeleton. Any true fossils had evidently been leached out by 
acid in the ground, and so if the Galley Hill Man had been really old 
he should not have been there at all. Forests likewise have acid soils 
and hold little prospect for fossils, even though ancient stone tools 
may abound in them. Therefon', whole areas and whoie periods, in 
which we know men were present, aie devoid of human bones. We 
cannot tell what sort of men they were. There is nothing we can do 
about it but hope. 

I began this chapter by talking about the emergence of actual men, 
and that is just the kind of area in which the lack of fossils is now so 
baffling. We suspect it was taking place not very far from the beginning 
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of the Pleistocene, in \'ic\v of the absence of Pliocene tools. We know 
the apes were evohing steadily in the late Tertiary, because of good 
fossils of the Dryopithecus group. We think there was also some exper- 
imentation in a human direction, perhaps producing Orcopithccus. 
India has provided a jaw fragment or so of lianuipithccus, apparently 
a true ape but with some striking approaches to humanity in his teeth. 
Howevef, this is just the sort ol single, elumce fossil which holds up 
its hand for attention and then says nothing audible. Far more of such 
now unknown creatures must appear before the murk lightens. 

Finally in the early Pleistocene the australopithecines Hare up, to 
show us simple hominids. Does this mean that the birthplace ol man- 
kind lies there and then, in South Africa? CXntainly not; on the lace of 
it South Africa is a cul-de-sac, and the richness of the man-ape finds 
is not due to their flourishing there especiall\'. It is due to the presence 
of limestone caves, which were fine fossil traps. That is all. More than 
likely, related man-apes li\ed widely in the Old World. Tliey surely 
existed in East Africa, wh(*re part of the uppi'r jaw of one has been 
found; here is anothc'r of those isolated IragmtMits, but in this case not 
an orphan with no known family. And in Java h.ive been found two 
low'er jaws of a creature named Mc<^(inthropus, which se(*ms to repre- 
sent man-apes there. It had the same fat jawbone, and it had un- 
doubted hominid tet^th. ( H(‘r(' the experts lall out: Robinson thinks 
it a man-ape, Le Gros Clark thinks it is onlv a large form of Java 
Man, and von Koenigswald puts it in betw^et'n. Never mind the 
reasons.) At any rate, von Koenigswald, in his forays into the "dragon’s 
teeth” collections in Hong Kong drugstores, has found a number of 
teeth vvhicii appear to place australopitlu'cines in South China as 
well. Doubtless those who look hard enough for them in other places 
will find them. 

Except tor Java Man, we shall see, tlie very earliest remains of 
true men ("euhominids ’) have the same raggedy quality; jaw 
fragments from a coiiph* of places in Africa and the Heidelberg 
mandible from Europe. Rut they were, as this makes clear, alrcadv 
widespread; and in South Africa and perhaps Java they belong to tlu* 
end of the same pi-riod as the man-apes, the first part of the Pleis- 
tocene. This may not be tfie dawn of "man,” but it is the daw'ii of our 
knowledge of him. We really can say nothing about wdiere he arose, 
and indeed we should not try. It would be a mistake to look for oiu' 
spot. Clearly, hominids wxtc already living in much of the Old World. 
And as evolution took place among them, the newer, advancing forms 
probably spread themselves around faster than they evolved. Who 
then was the first man? Was there a "first man”? Let us go on to the 
fossil men themselves. 
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Here is the greatest story of serene confidence I ha\'e ever heard. 
The confidence belonged to Eugene Dubois, w'ho at nineteen began 
to specialize in anatomy and natural history at the University of 
Amsterdam in 3877, under such men as Hugo de Vries and Max 
Eiirbringer. A few years later, starting a promising ( arecr in teaching 
as Professor Furbriuger’s assistant, he became engrossed with the 
notion of Pnding a really primitive and ape-like fossil of man, and 
he concluded that the East Indies might be the place to search for it. 

He tried to get the Netherlands government to gi\'c him an expedi- 
tion. But if you were a Hollander whose official business it was to 
disburse iiioiuw on the prospect of finding a purely imaginary creature 
in the vast islands of the Indies, just because a young professor s- 
assistant asserted that it would be a likely place to look, you could have 
but one answer, and that would be “No.” 

The dauntless Dubois, however, sought and was given a post as 
army surgeon in the colonial service in the Netherlands Indies. He 
told his associates in so manv words that he was going out to find tlu* 
missing link and, to their dismay, resigned his Amsu rdam appoint- 
ments. Professor Furbringer shrugged his shoulders and muttered to 
another of his assistants: “Hans im Cdiick.” He was thinking of silly 
Hans, in Grimm's fairy lah‘, who kept exchanging the thing he owned 
for .something of less w'orth, until he ended with nothing. But Dubois 
gave up his nice little job and made one of the greatest discoveries in 
all the past of man. 

He was not being quite as woolly-headed as he seemed. Tme, a 
main source of his excitement was the German naturalist Haeckel, 
a florid writer who had drawn up a provisional ancestry for man and 
had put in, as the latest ancestor, a phantasmic missing link for whom he 
had selected the designation Fithecanthropus ahilus (Speechless Ape- 
man). The zoologists have since pas.sed a law against giving Linnaean 
names to dream creatures. You now must have an actual animal or 
part of one, and vou must provide a description, along with your 
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proposed name, to show wherein it differs from its closest relatives 
and thus deserves a name of its own. True also, Dubois’ project called 
for twice the assurance of Columbus and for at least as much persever- 
ance, and as much luck, as the man who finds a needle in a haystack. 

Nevertheless, Dubois’ ideas were clear in his mind, and he wrote 
them down in an article. He followed Darwin’s suggestion that man 
had probably lost his hairy covering in a hot country. He accepted 
Wallace’s belief that looking for early human remains should be done 
where apes still lived today. He noted Virchow’s remark that vast 
regions, particularly in the tropics, were totally unknown as far as fossils 
went. Furthermore, Dubois was aware that suggestive animal remains 
were coming U* light in northern (pdia and that there were caves in 
Central Sumatra which might also yield the object he was after. So, 
for the knowledge of the time, he was adding things up pretty well. 
He had the determination. And he certainly had the luck. 


Dubois and Pithecanthropus 

He took himself to Sumatra and began poking around in caves in 
his free time. When the authorities grasped his purpose they freed 
him for research, and he went at it in earnest. Hut his only finds were 
orang teeth, with certain other fossils, which convinced him that the 
cave material was too recent. At any rate, no men. Here luck made her 
first entrance: a Mr. van Uietschoten found a fossilized sktill at Wadjak 
in neighboring Ja\a. It was passed on by the Royal Society in Batavia 
to Dubois, who got permission to include Ja\a in his territory. He went 
to Wadjak and found anotluT of the same sort himself! They were 
interesting and like the living natives of Australia in appearance. Hut 
they were no missing links— not what he was seeking. 

Three years had now gone by, but at last, working in Central Java, 
he came across a small piece of a human jaw, late in i8go. The next 
year he found a promising place in the bank of the Solo River, near 
the small village of Trinil, where a fossil-bearing bed lies close to the 
present level of the water. In the course of one month he exposed a few 
ape-like teeth, and then tlu* tieasure he was looking for: a brain pan 
{ the top and part of tin* sides and back of the skull ) too large to be 
that of an ape and too ^^mall to be* that of a man, but just exactly right to 
be an “Obergangsform,” a “missing link.” The next year, forty-five feet 
away but in preci.sely the .same level, he brought to light the femur, 
or thighbone, of a man. In 1894 published a full description of the 
Java Man. Borrowing Haeckel’s old name, lie christened him PiY/i- 
ecanthropus erectus and put him in a new family, Pithecanthropidae, 



DUBOIS AND PITHECANTHROPUS 153 


between the Pongidae and the Hominidae (because he felt the skull 
so crude as to be still subhuman). Apart from this last gesture, his 
diagnosis is;, the one which still prevails, of an upright, human walker 
with a very primitive cranium. The whole thing was a brilliant feat 
and an astonishing triumph. 

It was, for obvious reasons, a sensation in Europe. Tlie first really 
primitive kind of man, the being so long talked about in the abstract, 
had suddenly appeared, if not in the flesh, at least in the bone. And 
yet his reception was not a glad ovation but a fierce controversy, and 
indeed during the next forty years Pithecanthropus underwent some 
embarrassing moments. In 1896, Dubois himself assembled the opin- 
ions of nineteen other authorities on the find: five of them thought the 
skull to be an anthropoid ape, seven thought it human, and seven con- 
sidered it intermediate. To the anti-evolutionists, of course, the whole 
thing was an illusion, and (‘veii those who were willing to gaze upon 
it at all were able to find at least fifteen grounds o.. which to quarrel. 
Some said the skull was that of an idiot, others that it was normal. Some 
said it was human; others said it w'as a monkey, a chimpanzee, or a 
gibbon. The Java Man could speak. Tlie Java Man could not speak. 
Perhaps the sorest question was whether the skull and the leg bone 
were actually parts of the same creature, because of the apparently 
more ‘‘human” status of the leg, because of differences in the amount 
of abrasion the two bones had undergone, and because they were 
separated, when found, by a distance of forty-five feet. 

And Pithecanthropus was not the only sufferer. In a strange way, 
as von Koenigswald has put it, the Java NIan became Dubois own fate. 
The two brought glory to one another, and then sorrow. Dubois began 
to feel an identity with the fossil. Its detractors wen- his own enemies; 
his anthropological colleagues all became suspect, and Dubois was 
not at home to them any longer. And at last he withdrew the bones 
from scientific contact. He took them to his house at Zijlwcg 77, 
Haarlem; he put them in a box; he took up his dining-room floor and 
buried the box in the ground below it; he put back boards, liner, and 
carpet; and he ate his meals above the Java Man for many long years. 
Jealous adversaries, he had come to think, might even steal the pre- 
cious fossils. For all these years, too, he kept the Wadjak skulls in a 
glass case, but with newspaper pasted to the inside of the glass, so that 
the skulls could not see out, and nobody else could see in. Only in the 
1920 s did he relent and expose the '/.’adjak crania to science. Later 
still, he was persuaded to put the remains of Pithecanthropus in the 
museum at Leiden, in a small safe inside a larger safe. 

In the meanwhile the original controversy had died away, and 
Dubois' first judgment had come to be broadly accepted.- One voice 
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alone now cried that the Java Man was no near-man at all, but a 
super-gibbon whose principal occupation was walking about in the 
trees. A big-brained gibbon, said the voice, whose leg lyme showed 
lines of stress which meant that it was not used like a mans. And here 
it was that Pithecanthropus felt the unkindest cut ol all. For the voice 
was that of Dr. Dubois himself. 

This was a strange thing. Dubois, steadhist while others argued, 
began to vacillate when e\eryone agrec'd with him. Shortly after re- 
storing Ja\a Man to society, Dubois changed opinion of his status, 
making him more human. But he changed again and came to the 
belief that his belo\ed fossil was not a sub-man but a super-ape, 
supporting his bi/arre argument by se\eral m'w' fragments of femurs 
w’hich had turned up in collections made* in the \('ar 1900 and also 
bv ingenious Inpotheses regarding evolution which found no favor 
among his colleagues. He changed his mind one last time, admitting 
a mistake in interpreting the stress lines on the lemur, but 1>\ now con- 
fusion was complete. 

Dubois died during tlu' last w'ar, to be forevi'r honored for his 
brilliance and energy m finding Java Man. Before this time the fossil 
had been vindicated, and its place was moie important than ever. 
The ancient uproar had been replaced bv a peace of unanimity 
wherein the rest of the vvoild watched apalhi‘ticallv vvlnh* the elder 
Dubois broke lances against the vounger. At last, aiiv doubts about 
the association of skull and leg bone (and alter all, it had never been 
necessary to suppose they had come from tlu* same individual, but 
only from the same kind of being) vanished when the fluorine test 
eventually showed the temms and the skull to be of th(‘ same-con- 
siderable— age. 

But for forty years no more of the Java Man had evi'i* come to light. 
A mighty expedition went out from tlu* Academy of Science in Bt'rlin 
in 1907 to the Solo River, where it dug hard and sv stematicallv; accord- 
ing to von Koenigswald, the scene of its labors is still readily detected 
by the litter of bioken beer bottles. The one result was a collection of 
mammalian fossils to defane the *Trinil fauna"; ‘Dubois* own collec- 
tions had left much to be desired for (*xactness. But not a sign of Pithe- 
canthropus did it di.scover, which only goes to emphasize how much 
Dubois, like Broom, was luck’s companion. 


Von Koenigswald and More Skulls 

When at last Java yielded more pieces of her apc-inan, tliis was due 
almost entirely to the persistence anti the intellim>nt organization 
of a newly appeared paleontologist, G. II. R. von Koenigswald. He 
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worked for the Ceologicul Survey of the ishinds, lost his job in 1935 
but made a coiiieback in 1937, and serv(*d as a paleontologist till 
1948. He sjif)tted a most likely ar(*a in Central Java tor useful fossils 
hi 1935. taught local villagiTS to colh'ct and k(‘ep fossil remains as 
they wash(*d out of tlu* ground. Tlu‘se be purchased, necessarily at a 
very low rate per piece. For to get occasional significant picecs, he had 
to buy vast numbers ol unimportant ones, as wc‘ll as a great dc'al of 
plain trash. Just as things wen^ going well, ho\v(*vcr, he found himself 
out of a job. He was rc'sc ucd and sustained hv (he Carnegie Institution 
of Washington, when h(‘ wroti* and described tlu' promising prospects 
of his w ork, supported by Father Ti ilhard de (diardin. 

Actually the first n(‘\v find came l)y another route. Gc'ological map- 
ping n(*ar Surabaya in ('astern Jav.i had just disclosed a nc'w layer of 
the Fl('istocen(\ with a lu'w fauna, the Djetis, older than the Trinil 
fauna, when a native' collector of IIk' Survey discovc'red the brain ca.se 
of a human infant within this same lavi'r, at Modjwkerto. Here, be- 
cause' of its vouth, was the problc'in ol Dart's voung skull from Taung 
all ove'r agaa.. whiit did its lathe*r look like? Although it was more 
ancient than Dubois’ find, von Koemgswalel concluded it must be a 
Vithrcanlluopus. Ihit he* gave it a diflerc'nt name, Ifoitin mndjokertemis, 
simplv to avoid a wr.mglc' with the' e'lderlv Dubois and his imaginary 
giant gibbon. 1 he manenve'r vn as f)nlv' partly suec'cssful. 

1 'ln's vv.is in 193b. And then von Koenigsw aid’s preparations began 
to pay off. In 19.3;" horn his most im]K)rtant nc'w locality, Sangiran in 
C'e'ntral J.iva, and apjiarently from (he I^jetis bed, came a low’er jaw, 
long, strong, and ])rimiti\i‘. I'hen .it last a skull, in pieces. Von 
Koenigsvvald himse'll found one* part, and the natives found others. 
1 lu'v had begun to appre'c'iate a good thing, and d ey appreciatc'd 
the'ir pic'cework \eiv wi'll; thc'v broke the pieces tlic'y found into 
still smaller pie'e'cs, until there wc're forty of them to be* bought and 
paid for— at te'ii c'e’iits a pie ce*, but the* harm was small, financial and 
othe'rvvise; the* bie'aks of nature and of art were easily re'paired. Here 
wa.s a skull, still l)ast*le'ss and faceless, but much more ])erfe*et than the 
first and almostiv exactly like it. Certainly on the niiiht of the gn'at 
find, fortv-six velars after d'rinil, xon koenigsvvald decided it was time 
to pass arounci ric*e and salt and have a party, complete with gamelan 
orehc'stra and the local dancing girls. 

laite in the ne'xt ve'ar anothc'r skull ♦op turned up, that of a young 
person, and less eomple'te. It was like the first two in shape and came, 
like thc'm, from the Trinil zone. And in January 19.39' time from 
the earlier Djetis zone, (*ame' the first uppe*r jaw, just as von 
Koenigswalcl was going to pay a visit to the laboratory of Dr. 
Weidc'iireich in Pc'kin, where the specimens ol IVkin Mail were being 
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studied. These two men looked the new fragment over and saw signs 
of recent breakage. Von Kocnigswald sent a message to his collector 
to search carefully at the place where the jaw had coino^ from, and 
sure enough the major portions of the back of the skull were dis- 
covered, showing signs that the head had been shattered by a heavy 
blow at or about the time of death. This heavier, cruder individual 
seems to supply the missing father of the Modjokerto baby. 

Before war interrupted his work, von Koenigswald found the first 
Me^antlir opus jaw (another was discovered in 1952). But Java Man has 
not appeared again. Nonetheless, four of his skulls, three of them 
fairly good, together with several pieces of tlie jaws, large and small, 
tell us a good deal. Thiw say the Java Man was no ape, no freak, no 
imbecile, but a brutish early human being, and indeed a euhominid. 
They say Dubois was right the first lime, as von Koenigswald finally 
tried to suggest to the old man without success. There is some differ- 
ence, in other words, between an isolated fossil, and a creature known 
from several individuals, so that one can be certain of the average or 
typical form. The moral? Do not trv to make an ape out of Pithecan- 
thropus, or Pithecanthropus may make a monkey out of you. 

The Nature of Java Man 

This most ancient man was about the same siz(' as ourselves, judging 
from his thighbones. These bones cannot really Ik* distinguished from 
our ow'ii, Dubois to the contrary; and to try finding signs of special 
primitiveness is probably to run the risk of being fooled, as Keith 
was fooled by Galley Hill. There is really nothing more to be said. 



Java Man. DrawTi from W cidenrcicirs restoration, based on skull 
IV and mandible B. Yi natural si/.e. 
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There used to be serious discussion as to whether Java Man was really 
erect, but now that we know about the australopithecines, we should 
be more than surprised if he were anything else. His femur shows he 
walked upright, and his head shows the same, by the position of its base 
and of the foramen magnum. 

Nevertheless his neck was stout and strong, with its muscles spread 
well across and up the back of his skull. And no wonder, for they had 
work to do. The skull itself was tremendously heavy and thick, in con- 
trast to the South African man-apevs; and tlu' still-large face and jaw 
threw the skull forward, much further oil balance than in our own 
head. The jaws, generous in size, contained the largest teeth yet found 
in the skull of any kind of “man” (euhominid), and still these teeth 
were not crowded together but often had slight spaces between them. 
The dentition was rather more like ours than in the nian-apes; the 
molars were not of such exaggerated size, nor N\ere th^’ incisors by con- 
trast so greatly reduced. And, while the lower mc/lars grew steadily 
larger from the first to the wisdom tooth (a primitive trait), in the 
upper jaw last molar had become relativel\' diminished in size, as 
it has in us but not in the man-apes. In (lie lattcT, the upper molar size 
in order is three, two, one; in us it is one, two, three; in ntliecantliropus 
it was two, one, three. 

To everyone’s astonislimcnt, the front of the upper jaw revealed 
a diastema, a gap between the canine and incisors like that into which 
an ape’s lower canine fits when he shuts his mouth. It is no illusion— the 
diastema is the size of an orang’s and was found in two different 
specimens. Java Man is the one and only hominid with such a gap; 
none of the australopithecines displayed this mark of the beast, nor 
did our .strange little relati\e from the Italian Pliocein Orcopithecus. 

If this feature of Pithecanthropus had bi^cn known in the old days 
much would have been made of its ape-like appearance. But now we 
had better be restrained. Java Man cannot possibly be closely related 
to pongid apes, and his canine teeth, though not dainty, are not the 
strongly projecting kind which need such an open space. Probably he 
had the space because of the generallv broad front of his face and 
the open nature of his forward tooth row. These are traits in which 
he is in extreme contrast with the man-apes, whose dental arches 
were compact forward and much enlarged behind. Probably, also, the 
gap was a property of males— a sex dift '’rence— since some* of the pith- 
ecanthropi had it and some did not. 

Java Man s face was fairly projecting, as the above might suggest, 
although his lower jaw was long, rather than deep, with its more 
human, smaller, molar teeth. He could probably chew better than he 
did most things, for his brain was very small. It stood at an approx- 
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innate size of some 850 cubic cviitiiucters, males higher, females lower 
(the second skull iound having a probable capacity ol 775). Compare 
this figure with apes at some 500, australopiths at a little more, and 
European males today with 1450. That is to say, il Java Man had 200 
cubic centimeters more than a inan-ape— and even this is dubious— he 
was still some 500 below ourselves. Housed above a long face and a 
long platform for neck muscles at the rear, this meager tissue of in- 
tellect made a poor job ol filling out the skull. The skull was widest 
just above the ears and slopp'd rapidlv in toward a low peak or ridge, 
leaving no iorehead behind the beetling bony brows. 


The Age of Java Man 

So Java Man was the earliest ol humankind— barring the man-apes— 
about whom we have satislaetorv knowledge. And he looks it. He 
probably livt*d, 111 laet, at niiKh the same time as the later man-apes, 
and at anv rate we know his dates better than theirs. His oldest 
remains were from the beds ol the Djetis launa and his later (actuallv 
the first found) Iroin the Trinil fauna iinmediatcK above. Now' the 
Trinil beds are Middle Pleistoeen(\ that is. St'cond Glacial and latt'r. 
How'evei, the Djetis zone ( Oaklev calls this a “paleontologists' battle 
zone”) is late Lower or earlv Middle Pleistoccnie; in any case it is 
post-Villafranchian and probably \erv late First Interglacial. 

By majority opinion this coincides with tlu* general time span of the 
later australopithecines {Paraiithroptis ) of South Alrica, although 
such connections betwi'en continents are not t*ntiri‘ly certain. And, 
do not lorget, tht‘ jaws ol Mc^^anthropus, a [)ossible australopitheeine, 
lay cheek by jowl, to make a horrible pun, with the bones of Java 
Man in the Djetis zone. So, oxer and over, it is indicated that the late 
man-apes and the early “men*’ o\erlapp(’d. 

No tools have turned up in direct association with the bones in 
Java. However, we should never suppose th.il the Man was not able 
to make them. In any cas(' crude Hake tools ol a definite kind, called 
Patjitanian, are known from .southern Java, Irom deposits just later 
than the latest of the bones, and it is not likely that the tools were 
made by anyone except Pithenmthropus himsell. 

He must have lived in Java (and dt)id)tless other places in the Far 
East where he has not Ixvn so fortunate as to be found) for many 
thousands of years. Did h(* change during this time? Dr. Weidenreich 
insist(‘d that he did; that the e.xceptioually thick, low, and heavy skull 
(mmibcr four, he of the split brain ca.se) from the earlier Djetis level 
was distinctly more primitive than the other three adult skulls, all of 
which came from the later Trinil beds. Hut it seems equally likely 
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that the most ancient individual happened to be a male and the other 
three happened to be female. Males are more "primitive” than that 
other sex, \Ath thicker, larger, heavier (and fuller) skulls, and with 
larger teeth, jaws, and brow ridges. And so this last explanation will 
have to be disproved, by finds of more Java men and Java women, 
bc'fore the other one becomes more probable. 

The Solo Cannibals 

But still Dr. Weidenreich may have been part right. For Pithecan- 
ihropus, Meganthropus, and the almost modern Wadjak men were 
not the only interesting fossils from the opulent 'island of Java. Above 
the Trinil beds in many places, and of much later age, lies another 
set of beds, with another set of animals, the Ngandong fauna. So there 
is a series: Djetis, Trinil, Ngandong, ^^hich is basic to *^he dating of the 
Pleistocene of Java. 

The discovery ol the last fauna came in a great stroke of good 
fortune. iV nicnber of the Geological Survey, ter Haar by name, had 
lately made his quarters in the village of Ngandong, on the banks of the 
same Solo River and onlv six miles from Trinil. One evening he had 
stepped out to enjoy the sunset when he realized that the riv'er bank 
here had preserved a distinct terrace remnant, twenty meters above 
the water, and thus different from the older deposits. Ilis first quick 
search rc'vealed [he horns of a giant water buffalo, and so the Geo- 
logical Survey fell to work on the terrace in earnest. It turned out to 
be verv rich, with many thousands of animal bones. Not only that; 
it yielded two shinbonc's and eleven fragmentary skulls of a new kind 
of man. 

The skulls were found one after another by various workers between 
September 1931 and November 1932. Von Koenigs v\^ald, then young 
and newly arrived, went with ter Haar to take out the best one, with 
von Koenigsvvald doing the photographv in such a state of excitement 
that he underexposed manv of his films. These bones have a grisly 
story to tell. Exc('pt for the two leg bones, only heads vv ere found, and 
these lay i» every position, upside down or otherwise. And from 
each skull a large piece had been knocked out bt'low, usually almost 
the whole base. From ev ery one the face was missing entirely. Not a 
v'estige, not a jaw, not a tooth ever turne ^ up. In fact. Solo Man was a 
cannibal, and this was where he had been eating the last, hardest-to- 
get part, the brain. There are, it is true, v'arious reasons for eating 
one’s own kind. One is to acquire the virtues of the dead, by ingesting 
the parts where virtue resides— intelligence, the brain; courage, the 
heart. Another reason is to keep well fed. 
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Solo Man. Loft, skull XI from Ngandong. Right, side view, with 
hypothetical restoration of the face by Weidenreich. Ji natura} size. 
After cast and Weidenreich. 


You may choose, but in any case w'c are left with only Solo Man s 
brain case to inspect. This was massive and heavy, extremely long, 
and still relatively low and poorly filled out. The brain was much 
larger than in Java Man, but still rather small. There is, withal, a sort 
of family resemblance to Java Man. It is this on which Dr. Weidenreich 
relied, believing that Solo Man was a direct descendant of the Java 
Man, hundreds of thousands of years later, on the same spot. Evo- 
lution, he believed, had gone its own way within this little parish, 
almost throughout the Pleistocene. 

This is a broad and general problem, and we must hold Solo Man 
over for the time being. His skulls are now in Holland. Von Koenig- 
swald had a complicated and unpleasant time during the war. German- 
bom, but a Dutch national, he was separated from his family and put 
into a concentration camp by the Japanese, and there were even 
rumors in the United States that this admired scientist had lost his life. 
But the fossils did better, even though the Japanese military consid- 
ered them the property of the expanding Empire and ordered them 
impounded. They got the Solo skulls, and sent one of them. Number 
XI, to the Emperor for his birthday. But von Koenigswald hid all the 
new finds, not yet described and therefore unknown to the conquerors. 
Swedish and Swiss friends took the Giganthopithecus and Pithecan- 
thropus teeth, mixed them with a lot of others, and buried them in 
large milk bottles, and Mrs. von Koenigswald herself kept the new 
upper jaw. What the Japanese got were mostly fakes— beautifully 
made casts of the older skulls, with dye and brickdust mixed into the 
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plaster so that even an accidentally broken piece would still look like 
a proper fossil, at least to the visiting representatives of the Greater 
East Asia iCo-Prosperity Sphere. The kitter actually showed them- 
selves remarkably careful of their booty, real and bogus, and after the 
war von Koenigswald was reunited with family and fossil alike. 




11. PEKIN MAN 


JL EKIN MAN was less fortunate. Java Man went into Dubois’ locker 
for a time. But Pekin Man seems to have gone into Davy Jones’ locker, 
and for good. lie disappeared, one of the first casualties of the war 
in the Pacific, half a million years after he had died the first time. 

Ilis story will remind you of the South African aan-apes more than 
a little. Ilis remains lay in the same kind of lime-hardened cave fill, 
and they emerged In the same kind of peekaboo way. Let us go back 
two genera lions, and to the town of Choukoutien, about twenty-seven 
miles southwest of the present Peiping. Here the plain which runs back 
from the coast gives way to the Western Hills, limestone bluffs laid 
down in the sea long ago when the fishes were new. During the 
Pleistocene, water action ale out ca^’CJ and fissures in the bluffs, at 
different times. These eaxes filled up again with earth and fossilized 
remains, and in some of them, like Locality i, the large cave used by 
Pekin Man, the fill became a hard breccia. 

In the year 1900 a human tooth (actually not a very ancient one) 
turned up in a Pekin drugstore and drew the attention of paleontologists 
*to the region. A long stream of them started coinii.t; to Choukoutien. 
They worked through the government Geological Survey of China, 
and the first of them were a Swedish geologist, J. G. Andersson, and an 
Atistrian associate, O. Zdanskv, helped by Swedish philanthropy. In 
1921 they were led to Locality 1, and immediately they found bits of 
quartz. Animals do not use quartz, or eat it or wear it, and so it has no 
business in a cave in limestone and no natural way of getting there. 
But it is good for making stone tools. According to Roy Chapman 
Andrew's, who was on the scene for much of the early story, Andersson 
said: ‘Tn this spot lies primitive man. All we have to do is to find him!” 

Find him they did, bit by bit. Tw(. years later, Zdansky discoxered 
a single human tooth there, and in 192G, alter taking a mass of animal 
fossils back to Upsala in Sxveden, he recognized another human tooth 
in the collections. Enter noxv Dr. Daxidson Black, Professor of Anat- 
omy at the American-instituted Peiping Union Medical College, who. 
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more than anyone else, was responsible for the discoveries to come. 
Excited by the teeth Zdansky had found, he persuaded the Rockefeller 
Foundation, backer of his college, to come in on the wtrk and to 
co-operate with the Geological Survey. An able Swedish paleontolo- 
gist, Birgir Bohlin, was brought to do the field work. This new phase 
began in 1927, and after six months of toil Bohlin produced one more 
tooth. This was enough for Black. After concentrated study of the 
new tooth he announced the find, and felt justified in allotting it a new 
human genus and species, Suuinthropus pekinensis (Chinese man of 
Pekin). Black took the tooth on a world tour that winter. 

The Skulls Appear 

All this intensity of purpose was rewarded. As the old cave was dug 
into more deeply, and its branchings and crannies were traced out, it 
began to yield less niggardly portions of Pekin Man. In 1928, Bohlin 
found fragments of two jaws, parts of skull walls, and a number of 
teeth. In 1929 a Chinese paleontologist, Pei, became director of the 
work, and on the very last day of the season, December 2, he himself 
found the first skull and cut it out still embedded in limestone, with 
only the top showing. This was what everyone had waited for. Shortly 
after, Black went to dinner at the British Legation. He scribbled a 
note about the skull apd passed it to Andrews; afterward the initiated 
gathered from all over the city for a skull viewing, Pekin Man s vernis- 
sage, followed by an appropriate becr-and-pig s-knucklcs party. 

And now Pekin Man made his formal debut in the press. Such was 
the change which one generation had made, in attitudes toward 
human fossils, that Pekin Man was greeted with nothing like the 
Donnybrook which broke out upon the first Java discovery. Rather, 
he was met with deference, enthusiasm, and immediate acknowledge- 
ment of his importance. Only Dr. Dubois remained in character, 
hufiing the skull away, abetted somewhat by our own Dr. Hrdlidka 
of the National Museum, who pronounced the find to be a Chinese 
Neanderthal, nothing more. 

Locality 1, now becoming a really large cavity, continued to give 
up Pekin men, together with their tools and meat bones. In the next 
two years other skull parts and jaws were recovered. But in 1934, Dr. 
Black unfortunately died, the result, it is said, of silicosis caused by 
dust from drilling on the Sinanthropus materials. This was a setback 
to operations. However, a celebrated German anatomist, already well 
known for his studies of the fossil men of Europe, was asked to come 
to direct the Laboratory at Peiping Union Medical College, and the 
work at Choukoutien. This was Dr. Franz Weidcnreich, and a fortu- 
nate choice, as his great monographs on the remains have proved. 
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Choi.l».ouHon, the site of Pekin Man. The cross section of Locality 
1 is from an early stage of the excavations. Shaded bands are zones 
rich in ashes, tools, and bone. Letters are points where skulls or 
other bones were loiind. Limestone blocks (llio “brickwork”) 

.ire partly due to falls from the original cave roof. Position of the 
Upper Cave is shown above the iiuiin section. After Davidson 
Black. 

Work started aliesh, with better results than e\er. In 1936 alone 
major or minor portions of se\en skulls were found; and from begin- 
ning to end, parts ot well oxer forty difh'rent *0011, xx'oinen, and 
children were taken from this brecciated tomb. b«.^ now history of 
another sort began to interfere: the Japanese took over North China 
in 1937. At first the handicaps to xx’^ork at (Hioiikoi ♦^ien were not severe. 
Once a Japanese general, on his day off, showed up at Locality 1 and 
announced that he was about to launch his own personal dig. Weiden- 
reich managed to find and pull the right wires to Tokyo at once, how- 
ever, and the general was not seen again. But difR^^ulties multiplied, 
and what w^as worse, the Japanese command showed a mounting 
interest in the fossils: these, it evidently thought, had become Japa- 
nese citizens with the extension of the Empire to North China. At 
last, convinced that things had beet ne impossible foi iiuitful work, 
Dr. Weidenrcich in 1941 went to New York, taking with him a set 
of plaster casts of the skulls, fortunately of Chinese execution and 
extraordinarily good. The originals, always the property of the Geo- 
logical Survey of China (and under the Japanese shadow), remained 
in custody of the Peiping Union Medical College. 



166 PEKIN MAN 


The Skulls Disappear 

But now the director of the Geological Survey, Dr. Wong, became 
more fearful— and certainly with justice, it turned out— that the Japa- 
nese were about to carry off the whole fossil tribe to Tokyo. He de- 
cided to forestall this by sending the bones to America, if it were 
possible. Dr. Wong was also a trustee of the Peiping Union Medical 
C^ollege, and he urged its president. Dr. Henry Houghton, to take 
charge. Dr. Houghton was quite unwilling to have the United States 
assume responsibility for the fossils, but Dr. Wong overcame his ob- 
jections, and the bones were packed up and sent to the U. S. Embassy. 

There they were given to Colonel Ashurst, commanding the Marine 
detachment at the Embassy, just as the Marines were being ordered 
to evacuate North China. Colonel Ashurst was told to treat the boxes 
as “secret” material, to be put with his personal gear. This, and all 
Marine baggage, equipment, and ammunition, was to be sent on a 
special train, under the guard of nine Marines, down to the port of 
Chinwangtao, there to meet the liner President Harrison, which was to 
transport the Marines to the Philippine Islands. So far so good. The 
train left Peiping at five in the morning on December 5, 1941. It 
arrived in Chinwangtao on December 7. 

We know what happened next, to everyone except Pekin Man. 
Wc know what happened to the Harrison: her crew appraised the 
situation and ground(‘d her to prevent the Japanese from making 
immediate use of her; the Japanese refloated her, renamed her 
Kaclddoki Maru, and used lu‘r as a transport until she was sunk in 
1944 by the U. S. submarine Pampanito. We know what happened 
to the nine Marines; they were captured, sent back to Peiping, and 
put in prison camps along with Colonel Ashurst and the rest of his 
command. We even know what happened to the ammunition and 
equipment; they were later seen in Japanese possession. 

But what happened to the bones is anyone’s guess. And it has been 
almost everyone’s guess. That they were actually put on a lighter, 
which capsized in the harbor. That local Chinese got them and ground 
them up for medicine. Tliere is even an opium-scented story that 
they were smuggled safely away by sinister international merchants 
of the China coast and finally tracked down and purchased by an 
American medical man who lives in California and guards the hoard 
like Fafnir, the great worm. At any rate, the press in Japan and in 
Hong Kong periodically erupted with developments of this talc for 
some years. 

It is quite clear that the Japanese— meaning actual officials— never 
got the ancient Pekinese. For the Japanese in Peiping immediately 
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started looking for the bones, and they went over the United States 
Embassy “with a fine-toothed comb,” according to accounts. They 
were sufi)picntly interested, in fact, to put the business manager of 
the Medical College, Trevor Bowen, in a wooden cage too small to 
lie down in, on rice and water for five days, before they were con- 
vinced he did not know Pekin Mans whereabouts. Evidently Dr. 
Wong was a good prophet. The Japanese took to Tokyo the stone 
tools found at Choukoutien, all carefully and e.xactly catalogued, where 
everything was found to be in good order after the war. 

So it is evident that the Japanese would have made no bones about 
the bones. They wanted cjuite guilelessly to bring them home, and 
so they must have conducted the most efficient search one could 
imagine, at Chinwangtao as well as at Peiping. There is no reason to 
suppose they might have hidden the bones away. They did not hide 
Solo Man, nor did they hide the valuable stone tools. And anyhow, 
a hidden fossil is no more good to the hidcr the n to the seeker; Dr. 
Dubois proved that. 

It is ^oually clear that the Chinese have never found them. What- 
ever its shortcomings in some of the primary virtues, the government 
of Communist China has bc'cn strongly in favor of ancient man. It 
has opened a museum at C'hoiikoutien, and resumed excavations, of 
which the results have been a few more teeth and bone fragments. 
It is totally improbable that anvone in authority in China secretly 
knows where the bones are. 

Certainly they were not sent to the United States. The Chinese 
government was a party to the guessing game I mentioned, its guess 
being that the fossils had ended up in the American Museum of 
Natural llistorv' in New York. Pekin Man numbei A ^ it said, had been 
looted by an American soldier from the Imperial j panese collection. 
“In other words,” declared the New China News Agency in 1952, 
“the Japanese imperialists stole it from the American imperialists 
after the latter had stolen it. It was shipped to Japan and kept in the 
imperial Japanese collection. After Japan surrendered, the American 
imperialists stole it again, this time from the Japanese robbers, and 
put it in the New York Museum.” 

A fine dish of aiiti-Am('rican propaganda, even if it was not as 
interesting as the germ-vv’arfare fantasy. Bui strangely enough the 
story was not made up out of whole cloth. What seems to have 
happened is this. A distinguished in*turalist from ov’cr the Atlantic, 
a man famous in his own specialty and other fields as well, but not 
closely ac(juainted with fossil man, came to call on Dr. Weidenreich, 
before the latter s death in 1948, at the Natural History Museum in 
New York. He encountered Weidenreich walking down the hall on 
the floor reserved for staff. “Look at this,” said Weidenreich, holding 
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out a primitive-looking human skull with the number XI painted on 
it. “It’s just been brought back from Japan.” “This” was Solo XI, the 
one which had been sent up from Java during the w»ar for the Em- 
peror’s birthday. It was recovered by Lieutenant Walter Fairservis and 
brought back to von Koenigswald, arriving in New York, in September 
1946, with the rest of his fossils. 

\^on Koenigswald was so busy with Java Man that he turned over 
the Solo skulls to Dr. Weidenreich, orphaned guardian of Pekin Man, 
to study and describe. That is how Weidenreich came to be walking 
in the hall with Solo XI in his hands. Ilis visitor paid no great attention 
to the fossil but, on getting home, came to suppose he had been look- 
ing at one of the Pekin skulls— they have a family likeness to Solo. 
He said as much to some tellow naturalists at tea one day. One of these 
shortly afterward went behind the Iron Curtain, taking the “news” 
with him, and thus an innocent little mistake became a big and 
beautiful piece of propaganda. 

So here we have Pekin Man, world traveler, associate of merchant 
pirates, or pawn of international politics. Ilis weird experiences since 
1941 prove, I fear, that fiction is stranger than truth. It is unlikely 
that he ever left the environs of Chinwangtao. He is, if there is any- 
thing left of him, probably there today. The judgment of men who 
were in China in 1941 is likely to be the right one. Japanese officialdom 
was hot on the scent of Sinanthropus, but it was not Japanese officials 
who captured the Marines and looted the tram with its secret freight 
at Chinwangtao. It was ordinary Japanese soldiers. And they doubt- 
less did what ordinary Japanese soldiers, or ordinary American sol- 
diers, would do in a captured train. Expecting something interesting 
and finding what looked like dog bones, they probably threw the 
whole lot onto the trash heap or over the dockside. This may be 
prosaic, but at least it is reasonable. Untortunately, people have a 
perverse liking for the improbable and implausible. There were many, 
for a while, who were certain Hitler had not died in 1945 in Berlin. 
I think we will see Hitler and Pekin Man again on the same day. 
Judgment Day. 

The Nature of Pekin Man 

So, unless and until more skulls are found, we can make no progress 
with this very important early man. In particular, new ideas, or new 
chemical tests, can never be applied to the lost material. Wc arc left 
only with casts and with Dr. Wcidenrcich’s fine descriptions. But 
this is much better than nothing, because Weidenreich was an extraor- 
dinarily gifted describer of fossil man. And such descriptions arc 
all that many anthropologists, unless they are inveterate travelers. 
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usually have at their disposal for their studies of many specimens and 
types of ancient man. 

In fact,*though his relics are gone, we actually know more about 
Pekin Man than about any other fossil hominids, excepting only the 
australopithecines, because so many specimens were found, and be- 
cause of Weidenreich's meticulous work. I will describe the Pekin 
type simply. How simply, or oversimply, you can judge by comparing 
my few words with more than a thousand large pages published 
by Weidenreich in the monographs of the Geological Survey of China 
alone. 

Let us say first of all that Pekin Man is Java Man’s brainy brother. 
The two are closely related— very much the same kind of man. 
Weidenreich said they were merely two races, though most others 
think this is a slight exaggeration, when it is taken to mean that they 
differ no more than two of our races of today. Let us say rather that 
Pekin Man is another edition of Java Man, virtually identical in some 
respects, but in two very human ways a small advance away from 
the m'ln ^pcs and toward ourselves. These two ways arc, as you would 
expect, brains and teeth. 



Pekin Man. Restoration of a female skull by Weidenreich. natural 
size. After Weidenreich. 

The Pekin and Java men did not differ in the skeleton, for both, 
as far as we know them, had already arrived at a skeleton indistin- 
guishable from our own. Pekin Man, it is true, had rather thick walls 
to his thighbones, but he showed i. ‘ue of the distinctions in shape 
seen in the australopithecines. 

Nor did they differ in some basic skull specifications. Both skulls 
were equally thick— very thick for humanity— and both had equally 
large and beetling bony brows. And in the base, the most fundamental 
part of the skull-something for the top of the neck, so to speak-they 
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were alike, with the Pekin men only showing signs of a slightly less 
massive neck attachment at the very back and in the region of the ears. 

But above this base plate Pekin Man’s brain was larger lhan Java 
Man’s, by better than 200 cubic centimeters. This is a significant 
difference, a rise from Java Man s 850 c.c. to an average, for both sexes, 
of 1075 This suggests an average for males of about 1150 c.c., to be 
compared with modern males ha\'iiig 1450. And the increased volume 
is e\'ident in the shape of the skulls. Though still slanting sharply in 
abo\e the ears, the sides were broader and the central ridge higher; 
and there was a distinct bump for a forehead, immediately con- 
trasting with the low slope running back from the brows in Java Man. 
In fact, this greater rise of forehead threw the bony brows into sharper 
relief, with a deep furrow running across the forehead just behind 
them. But paradoxically, the primitive look this furrow imparts is 
actually due to a progressive feature, the angle created by the einbiN o 
forehead. 

The same degree of progress is seen in the teeth. Robust, and with 
obvious primitive traits (cinguliiin, root ajul cusp arraugeinents), such 
as enabled Davidson Black to be sure of his ground in recognizing 
a new kind of man on three teeth alone, they arc nonetheless dimin- 
ished from those in the Java specimens. And with this, the whole 
mouth suddenly looks truly human. 1'he dental arch is shorter and 
more rounded in front, and there is no sign of an opening or diastema 
in the upper row. The jaw is shorter and more compact, and this is 
reflected in a real angle at the chin: not a true bony bump such as we 
have, but not a smooth receding curve either; instead, a somewhat 
flattened and steeper front. Finally, in the molar teeth, the first upper 
molar is the largest (the second in the Ja\'a Man), but in the lower 
teeth as well, the third molar— wisdom tooth— is now shorter than the 
second. 

Pekin Man used his teeth on a diet much like our own in essence, 
a mixture of meat and vegetables. And he had tools to cut his food 
up with and fire to cook it. So any demand by natural selection for 
powerful jaws was probably already a thing of the past. All this is 
known from the fill in the cave in which his bones lay. 


Locality 1 and Its Contents 

It may not be true that he “lived” in the cave. More likely he 
“frequented” it, as did bears, hyenas, and many other carnivores, 
including no less than six members of the cat family, not counting a 
sabertooth. These frequenters and predators, man among them, are 
probably responsible for bringing in the bones of many other animals: 
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big horses, big camels, buffaloes, elephants, rhinos, and a very large 
number of deer, as well as sheep and antelopes. Much of this must 
have bee« Pekin Man’s own leavings, judging from the other kinds 
of rubbish he left. There were also quantities of bird cherry seeds, 
signs of the vegetable side of his diet. 

High and low in the fill were layers of ash and burned bones, 
hearths where the men had sat and cooked. Now this is the first 
solid evidence of using fire in human history, and it is important. Its 
meaning for early man is not warmth mainly, nor even as a weapon 
in the rivalry with other beasts for use of the cave. Rather, it is that 
cooking makes meat more edible and digestible for us. Man is a 
primate and a descendant of primates, and the higher primates are 
adjusted to a diet which is very largely vegetable. But there is more 
energy in the proteins and fats of meat, which their omnivorous 
systems can use, especially if the meat is partly broken down by heat. 
So fire and cooking unlocked the door, for man, to greater efficiency 
and economy of diet, by letting him make a much greater use of meat. 

A «’pcc*id factor in the success of developing human life was good 
stone tools. Tliese Pekin Man had. The Cro Magnons of Europe or 
the North American Indians would have derided his efforts. But for 
a man whose brains still lacked thirty or forty per cent of our own 
advance beyond a chimpanzee, these implements were nothing less 
than praiseworthy. They were by no means the crudest which are 
known to archaeologists. The characteristic tool of Pekin Man was a 
pebble trimmed to make an edged chopper. He also had flake scrapers, 
and points consisting of a crude beak. And he used animal bones as 
tools a good deal, although he does not appear to have shaped them 
before using them. 

Locality i must have been an odorous place in those days. But 
Pekin Man was worse than a poor tenant. Las*^ but not least in the 
inventory of the mess he created in the cave is the state of his own 
remains. Like Solo Man, Pekin Man was a cannibal. The disorder 
in which human bones lay was no mere lack of funerary fastidiousness. 
And there is this guilty statistic: few parts of his trunk or limbs lay 
within the cave, the vast majority of fossil parts being from the head. 
Plainly, he did his killing and dying outside and brought only the 
skulls of his fellows indoors, there to eat the brains by breaking through 
the base of the cranium. A go(Kl n. my pieces of face and jaw were 
present, but not affixed to the brain case. 

But all this is his affair. What s done is done, and we might as well be 
thankful that he was unwittingly packing away skulls for future 
science. If Pekin Man had had any latter-day compunctions about 
anthropophagy, Dr. Weidenreich would have had far less to dig up 
and write about. 
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Those grisly wakes must have gone on for many thousands of years. 
While Pekin Man picked bones, pecked flint, and dug out his col- 
leagues’ brains, the floor of the cave rose higher and higher, until 
earth and bones had filled its whole great space, over lOo feet high, 
and as much as 500 feet long in one direction. There was no sign 
of changes— of different periods of weather, or of animals, or of human 
types and tools. Nevertheless, the animals are so varied that they do 
not tell a precise story of either cool times or warm, except that the 
climate was not glacial; and this fact also allows one to suppose that 
a long span of time may be represented. Taken altogether, the animal 
life indicates that this time was the Middle Pleistocene, and specifi- 
cally the Second Interglacial, which is known to have been of par- 
ticularly long duration. Therefore we may safely say that Pekin Man 
appeared at the cave in that major period which followed on the 
last known Java men and that he used the cave for a substantial 
part of the Second Interglacial. 

Does this signify a little tribe or clan, hanging about the spot, 
faithful to it for two or three thousand generations? Surely not. It 
means that, as in the case of South Africa, Locality 1 was a place 
favorable, during the Middle Pleistocene, for occupation and fossil- 
ization, within a much larger sphere populated by Pekin Man. Other 
caves of his will sooner or later be found. Indeed von Koenigswald, 
in his apothecary-shop hunts among the dragon bones, where he found 
Cigantopithecus, has already turned up a lew teeth which are almost 
the same as those from Choukoutien, but slightly larger. He has 
named this relative Sinanthropus oficinalis (drugstore Sinathropus). 
These teeth came from somewhere in South Cilhina. Slight though 
such evidence is, it looks strong enough to extend Pekin Man up and 
down most of China, which is a lot of territory. 

Even without this indication, we would be inclined to suppose that 
he was in truth a major form of early man, and probably the only one 
in the continental Far East in the Middle Pleistocene. The Chou- 
koutien animals indicate a kinship in time with those living in South 
China. ITiis suggests, not so much that man was the same throughout 
this zone as that, if a significantly different kind of man had been 
present, some sign of him might have intruded at Choukoutien. We 
might judge this better if we knew more about the history of stone- 
working in China generally. We know very little. 

If we consider the whole Far East, we find in any case only one 
general kind of man for most of the Pleistocene ( disregarding possible 
surviving Asiatic australopithccincs like Meganthropus). The Java 
and Pekin men arc so alike that writers who are concerned with names 
now call them both Pithecanthropus, sinking the genus Sinanthropus 
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as a scientific designation ( and Dr. Weidenreich called them only 
races, not even species). The Javanese branch looks like a slightly 
more primitive offshoot, entering Indonesia late in the Lower Pleis- 
tocene. At the moment, of course, we know nothing about the main- 
land at the same time, or whether the ancestors of Pekin Man were 
already a little more advanced, within the same mold, or not. Long 
afterward we find Solo Man on Java, perhaps a later development 
of the same stock, and really rather primitive for this late part of 
the Ice Age (Fourth Glacial?). At any rate, with these three well- 
known, related forms constituting a major human stock, we have a 
clear and simple picture of Eastern Asia, which will serve until some- 
thing comes along to change it. 




12. EARLY MAN IN THE WEST 


▼ TIIEN we turn to tlie west of tlie Old World, and the well- 
studied continents ot Europe and Africa, there is a curious reversal 
in the nature of our information. In Asia stone tools of man have not 
been traced back into the Lower Pleistocene*, nor e\en to Java Man, 
though I am morally certain he made and used M)em. But in Europe 
tools may be followed down into the h^irst Int('rglacial, and even into 
the First Glacial (Pluvial) in Africa, where they become barely rec- 
ognizable as raw pebbles, split for use or crudely flaked with a few 
chips. It is these implements which were succeeiled, probably before 
the Second Glacial phase, by the long-enduring hand-a\(*s. 

With this richer, older body of human tools, do >\e find in the west 
a more impressive list of human (“euhominid”) fossils? We do not. 
To represent the whoie late Lower and Middle Pleistocene— for all 
the time of Java Man and Pekin Man in the Ear East—there ha\e 
been found, not fine sets of skulls, but onlv isolated jaws and fragments 
of jaws. With a couple of exceptions to come later, which hardly vitiate 
this statement, that is the size of it. It is not iii.lil the Upper Pleis- 
tocene (beginning with the Third Glacial) that ve have more, with 
the remains of the Neanderthal and Rhodesian men. Oddest of all, 
Europe, with so much archaeology, and so much careful searching, 
is fossilwise almost a blank, with the major exception of the Ileidel- 
berg jaw. 


Heidelberg Man 

Even this find goes back to 1907, leaving us over half a century 
of disappointment. The jaw did not thrust itself forwaid; it was found 
because Dr. Otto Schoetensack of iieidelberg University was looking 
for it and had been looking for twenty years. About seven miles 
southeast of Heidelberg, at the village of Mauer, a huge sand pit 
had been dug against the side of a long series of Pleistocene de- 
ppsits of clay, sand, and gravel. Cut vertically to a great height, 
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this fine ladder of strata, with its fossil animals, was more beautiful 
to the eye of a geologist than a garden of flowers, and Dr. Schoetensack 
was one of the professorial bees who buzzed around it. He felt 
certain that somewhere in the face of the vast exposure the remains 
of man would sooner or later come to light, and he infected the 
owner of the pit with the same feeling. It finally happened: a big 
human jaw, quite by itself, was found in the sand, well down at the 
base of the bank and nearly eighty feet below the top of the deposit. 

No convincing stone tools have been found in the Manor beds. 
The animals at Manor (archaic horses, a straight-tnsked elephant, 
and the Etruscan rhino, as well as a variety of bears, deer, bison, etc. ) 
are clearly early, being a group which comes soon after the fauna 
which introduces the Pleistocene itself, the Villafranchian. So the 
Heidelberg Man may be about as old as the earlier Java men, over- 
lapping with the last of the man-apes of South Africa. A very ancient 
man indeed, belonging to the end of the First Interglacial or the 
beginning of the Second Glacial. 

This jaw is well preserved, having most of its teeth in a state of 
moderate wear, except for four left molars and premolars, broken 
at the time of discovery and only partly repaired. Before the man- 




The Heidelberg jaw (left) in profile. After Schoetensack. U natural 
size. Right, the main muscles of the jaw in biting. From the angle, 
the masseter, partly cut away, which pulls up and slightly forward, 
being attached to the under edge of the cheek arch (zygomatic 
arch). From the coronoid process, or forward point of the upright 
branch, the temporal muscle, pulling up and slightly back, being 
attached to the side of the skull. (Drawing not to scale.) 
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apes and the later finds of Java Man, the jaw was alone in its great 
size, and it is still impressive. It is perhaps a shade heavier than the 
jaw known as Pithecanthropus B. 

Compared to other human jaws, the most striking thing about its 
shape is the great breadth of the ascending ramus, or branch. This is 
the vertical blade which underlies the back part of your cheek and 
which carries the condyle, or knob for the joint, at its hinder comer. 
To the forward corner, the coronoid process, there attaches one of the 
main muscles which close the jaw. Tliis is the temporal muscle, which 
tans out on the side of the skull. To the outer surface of the lower 
portion of the ramus there attaches the other main muscle, the masse- 
ter, a short broad muscle which runs up to the under edge of the 
cheek bone. This is easily felt: it stands out sharply when you grit 
your teeth, and so may be used for dramatic effect as well as for 
chewing. Therefore, while the width of this ascending ramus may be 
related in part to the length of the whole jaw, it also suggests jaw 
muscles of power and efficiency. The Heidelberg jaw is in the class 
of the g^eal Paranthropm jaws from Swartkrans, though not on a par 
with the larger ones. It is not as high, suggesting a less massive face. 
While the face was probably projecting (since the jaw is certainly 
long), its upright and forwardly directed coronoid process suggests 
that the skull above the face, where the temporal muscle lay, also 
extended well forward, so the face as a whole probably did not have 
a markedly protruding mouth region. 

Nonetheless, the width of the whole jaw, and tiie generous expanse 
of ascending ramus, indicate big muscles, and wide-flaring, strong 
cheek arches on the vanished skull. All this power is peculiar, because 
the teeth, the real business edge of the whole machine, a. e not very large. 
They arc not small, but they are not in proportion with the jawbone, 
so to speak ( the same can be said of the Swartkrans jaws, to a degree). 
In size the teeth do not approach those of australopithecines. ITiey 
are in fact nearer to modern man than they are to Java Man; the 
dental arch is even distinctly smaller than Pekin Mans. The teeth 
are rather modern in character, as well, though of good size, and 
with crowns which are robust right down to the base, and with 
big roots. Their upper surfaces arc worn flat. The canines are 
well reduced in size and have been ground level with the other 
teeth, as one would expect. And the n.'^^lars are of recent proportions, 
with the hindmost being somewhat smaller than the one in front of it. 

Beyond guessing that he had a wide, not strongly projecting face, 
we cannot reconstruct the Heidelberg Man's skull nor get any worth- 
while idea as to the size of his brain. But wc can pass remarks about 
his relations to other hominids. The jaw suggests the australopithe- 
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cines somewhat, in its breadth, size, and chunky, non-pongid look. 
It is entirely cliinless, certainly a primitive trait. It is of course greatly 
inferior to the man-apes in thickness, and apparently aho in height. 
And considering the teeth— size may be considtTcd a particular mark 
of difference between australopithecines and cuhominids— the jaw 
could not tor a minute be put with the man-apes. It is clearly a 
euhominid, though an early and primiti%e one. 

At the same time, it cannot be classed witli those' early and primitive 
euhominids ot the Far East, Ja\a and Pekin Man. The Heidelberg 
teeth are smalk'r and are' less j)rimiti\e in detail. The jaw is of a dif- 
ferent shape, and I should \enture to guess that the skull was somewhat 
more M'rtical. So, be'fore the end ot the Fiist Interglacial at least 
two difterent kinds nt men were in existence, in the east and in the 
west, along with the last ot the man-apc's. 


Early Jaws in Africa 

I sa\' “at least two.” Judging whether there wc'ii' more depends 
just now’ on some African remains of the same period. The first of 
these looks like a relatise ot Ileidelheig Man. He is Tchinthropus, 
tound and named by liioom and Robinson. They discos ered three 
scraps ol lower and upper jaw, all at Sw'artkians and in the same 
deposit as Paranthropus. These are primitive remnants, providing 
no great contrast with the man-apes wiio, ot course, are also hominids. 
But T clanihropm teeth are smaller, in a class with the Pekin and 



Jaws of Tchinthropus (left and center) and Tcinifine Man. 
natural size. After llobinson and Aranihoiirg. 

Java men, and in fact seem more advanced in their nature than 
those of the latter tyjx's. Th(' Iowh'i* jaw itself resembles the Heidel- 
berg specimen a little, and certain dt'tails in the rc'gion ot the nose and 
bony upper gum on one fragment point to a face different from the 
man-apes and more vertical. Sir Wilfrid Le Gros Clark, always a sober 
and judicious observer, thinks it is po.ssible that Tchinthropus is simply 
a teiiiale Paranthropus. But Robinson finds too wide a distinction in 
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tooth size from his many specimens of Paranihropus, and sticks by 
his guns. In any case, it is almost certain that pebble-tool-making 
hominids w^re present in South Africa by this time, and there is 
nothing implausible in the presence at Swartkrans of a Heidclbcrg- 
like human being to make them. 

In East Africa, L. S. B. Leakey brought to light one of the most 
puzzling of all the fossils. He found it in 1932 close to the shore of 
Lake Victoria, at Kanam. It is the chin part of a jaw, quite massive, 
with two prcmolars and the roots of the other front teeth. Its age 
has been accepted as Lower Pleistocene, though Oakley has tested 
it for accumulated uranium (a test like fluorine) and found it un- 
expectedly low, raising a query as to its true antiquity. Supposedly 
it is about as old as the Heidelberg Man and the first of the Java men. 
But it looks like a third kind of ancient human being; the jaw seems 
to have a real protruding chin on the front, like '^iirs. In fact, the 
fossil gives the appearance of a huge edition of the forepart of a mod- 
ern jaw. 

Unfortunately, this astonishing possibility is far from clear-cut. Tlie 
fragment has other material adhering to it, and the whole is densely 
fossilized and hard as marble. Cut in sections, it shows that the swollen 
lower portion, the “chin,” is at least partly due to a bony tumor which 
grew during life, so that where tumor stops and chin begins has never 
been settled and perhaps cannot be. Nevertheless, Ashley Montagu 
has pointed out that the tooth-bearing part, at the top, is itself entirely 
modern in shape, showing the kind of curvature below the incisors 
which is only found with true chin prominences and not seen in the 
jaws of such fossils as the Pekin, Heidelberg, or Nea’Hlerthal men. 

So we are left with an enigma, and an important une. This raises 
the curtain, in fact, on one of the great problems in our history. 
Did our own kind of man exist (naturally, in a r.'latively primitive, 
probably overgrown form) in the early Pleistocene? Tliat is what the 
Kanam jaw seems to be trying to say. Certainly if you were question- 
ing a fossil for admission to our strictly modern circle of mankind, 
you would ask to see his chin. Fortunately, this is the part of Kanam 
Man which was discovered. Unfortunately, it is the part which cannot 
be properly seen. The riddle remains. Kanam Man li^'es in a box at the 
British Museum, where he is subject to constant further question- 
ing by Dr. Kenneth Oakley. 

Our procession of jaws now takes us to North Africa and the begin- 
ning of the Middle Pleistocene (about the time of the Second Glacial 
of Europe, and of the later Java men). In Algeria, a little southeast 
of Oran, when the sea was beginning to fall with the onset of the 
Second Glacial, there existed a spring-fed pond at Ternifine. Men 
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frequented the pond, and, like the people at Choukoutien, they were 
untidy. They let their tools and meat bones get into their water 
supply, along with the bones of other beasts of prey. A familiar picture: 
the men were simply a large species of primate, living among a plen- 
itude of other Ice Age mammals, of which the great African fauna 
we are busily destroying today is only the last faded copy. To the 
springs at Temifine came zebras, giraffes, and many antelopes; ele- 
phants, rhinos and all the kinds of carnivore; an ancient form of 
sabertoothed cat, giant wart hogs, and giant baboons, all these being 
archaic species, early Pleistocene types. And here and there in the 
debris in the pond there came to rest hand-axes, heavy and 6f an 
early variety but well made for their time, better than anything from 
the hands of the men we have reviewed so far. 

Finally, thick beds of sand filled and buried the whole depression. 
In our own times it came into use as a sand pit, tools were discovered, 
and archaeologists dug there in 1931. They stopped work part-way 
down, however, because of striking water and also from fear of under- 
cutting Moslem graves next to one side of the pit. But the government 
enabled Professor Camille Arambourg to work in 1954 and 1955, with 
special equipment and pumps. He made a major excavation: he was 
able to go fifteen feet lower, down to the clay of the ancient pond. 
Part of his reward was three human jaws and a parietal bone, all right 
at the bottom. 

The parietal bone, a young person’s, does not tell us much. While 
not extremely thick, it has features like Pekin Man's, suggesting a low, 
poorly filled skull. The jaws, large and thick, are well preserved. In 
size and shape their best match is Pekin Man, and this appears to 
hold for traits of the teeth as well (a cingulum or collar of enamel is 
present on the premolars). But the total size of the molar teeth goes 
further and matches Java Man. Perhaps the ascending ramus of the 
jaw was as broad as Heidelberg Man’s, but the latter’s teeth are differ- 
ent in nature. Arambourg pointed out the likenesses to the Far East- 
erners but believed that the differences were enough to grant Ternifine 
Man a genus of his own, Atlanthropus. It seems probable that most 
people will accept Professor Arambourg’s assertion that the Ternifiners 
are closely related to Pekin and Java Man, and will therefore reject 
his new genus. 

At any rate, we are confronted with a being who must have been 
a good deal like the Pekin and Java men, occupying North Africa at 
about the same time. However, he was making tools of the western 
hand-axe variety, not of the eastern chopper school. As if to confirm 
the proposition, recent years have also brought to light other broken 
jaws from three places on the Atlantic coast of Morocco, from the 
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other end of the Middle Pleistocene, or even a little later. The owner 
of the jaw fragment found at Casablanca (Sidi Abderrahman) lived 
at the very beginning of the Third Glacial, and of those from Rabat 
and Temara somewhat later, perhaps the start of the Third Inter- 
glacial. All, at any rate, were also associated with hand-axes of a later 
stage of the same secjiiencc. 

These jaws, with their teeth, are less primitive than the Ternifine 
examples, but they have various characteristics which recall the latter 
and, beyond them, the Far Eastern fossils. Remnants of a primitive 
cingulum are developed on the molar teeth, but on the premolars 
only of the Rabat specimen. Patterns of the cusps are like the Terni- 
finers. All in all, they suggest a later and less crude stage of the 
Ternifine family with the specimen youngest in time, that from 
Temara, apparently the least crude of the lot. 

Does this mean that the Java-Pekin (Pithecanthropus) family line 
was actually the ruling one all over the Old World:' Was Heidelberg 
Man only an exceptional, aberrant individual, with his smaller teeth? 
Is Kanam a booby trap? I think the answer is no, all round. For 
one thing, the australopithccines of the Transvaal differed consider- 
ably among themselves, and you would expect early euhorninids to do 
likewise. It is very plain that we need fossils for the Lower and 
Middle Pleistocene badly, and I can only apologize for the foregoing 
boring display of mandibles. 

Rhodesian Man 

We emerge at last into much more recent times, the Upper 
Pleistocene, with Rhodesian Man, a later citizen of \frica and per- 
haps a contemporary of Solo Man of Java. Evidently he lived through- 
out southern Africa. At any rate, he certainly inhabited or used a 
cave in what is now Northern Rhodesia, not very far north of the 
Zambesi River. This was a long, tunnel-like affair running into a kopje, 
or small hill, standing above the generally flattish country. This cave 
started at the base of the kopje and sloped gently into its middle, 
a hundred and twenty feet away. The kopje itself consisted of lime- 
stone richly impregnated with ores of lead, zinc, and vanadium. 

At some time it appears that ground water deep below, leaching 
out the soil, caused the kopjes peak h- subside, leaving saddle-like 
depression at the top and making the innermost end of the cave take 
a sudden steep dip, to a final point ninety feet below the level of the 
entrance. The cave, long though it was, filled up in a relatively short 
period with earth containing bones and stone tools. Among the animal 
species represented some are extinct, but the majority are still 
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living, which shows the comparative recency of the group. The tools be- 
long to a recognized set of rather late, smallish cutting and scraping 
t(X)ls, the “Rhodesian Proto-Still Bay” culture. This is the first phase of 
the Middle Stone Age of Africa, known to have flourished here in the 
latter part of the Upper Pleistocene. Far back in the cave were a few 
random bones of human beings, including an upper jaw. Down at the 
very bottom of the last slope, where it had rolled or been thrown, was 
a skull. 



The cave at Broken Hill, in cross section. After J. D. Clark. 


A ninety-foot grave should have made a good hiding place, after 
the cave had filled and its entrance was no longer to be seen. None- 
theless, the skull came back into the light. For the hill itself, being 
made of ores, became useful to man wlu‘n civilization arrived. Tlie 
Europeans appeared, founded a mine and a town, and named them 
both Broken Hill after a famous mine in Australia. They dug away 
at the kopje, until now there is only a colossal crater in the ground 
where the hill stood, and the mining has moved a mile or so away to 
another part of the lode. 

In 1921 the miners had come unknowingly to the deep part of the 
lost cave. One day a Swiss miner named Zwigc^laar and his African 
“boys” were working here. .Mr. Zwigelaar loo.seiu'd some ore with a 
small explosive charge, and when the dust cleared, there was the 
skull, sitting all by itself on a little shelf in the cut, right side up and 
looking Zwigelaar in the eye. The Africans ran off and did not come 
back that aRernoon; and Zwigelaar was so pleased with the little 
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drama that he stuck the skull on a pole for a day or so to awe the 
boys further. Then it was taken to the mine office and came into 
the hands of the doctor, who saw its importance. Also, general euriosity 
had led to a search of the mine dumps for other remains, which pro- 
duced several arm, leg, and pelvic hnnvs and another upper jaw. 
Luckily, collections had and have been made of animal bones and 
tools as well. 

The same y('ar the bones were sent off to London U) the British 
Museum (Natural History), where Rhodesian Man was gladlv wel- 
comed as an important new member ol the then shori list of fossil 
ancestors. At that time even Pekin Man was unknown. The skull is 
still a source of pride to the people of Broken Hill, who ha\e gi\eu it a 
place of honor on the city’s coat of arms. However, far aw ay from home, 
absurd fabl(*s for some n^ason began to attach to Rhodesian Man, 
especially about his di.scovery. Bv one account, an entire' bodv had 
be'en found, presersexl e\en to the .skin bv natural embalming in zinc 
salts. But it ss as thrown into the smelteT e\ce*pt for the .skull and a tew 
bones, bvcaii.N* 't was ce)n.side're'd we)rth more as ene than as anthro- 
peffogy. And a staff member of the Museum factuallv more of a popular 
writer than a scientist) loe)ke*d at the pebic benie's and eouceived the 
bizarre iele*a that Rhoele"‘ian Man had \salke*d about with a ste)e)p, anel 
.so he christene'el the' fossil Ctjj)h(tiitlu’Oj)tis ( Bent-ene'i- \fan). Othe'r 
fictions we're picke'el up aronnel the mine by diffe're'iit visitors, until 
more than thirtv vears hael gone bv, whe'ii Oakle'y anel ]. D. Clark 
thought it weu'th while to look up Mr. Zwigelaar, still lising in Lusaka, 
te) ask him tor the simple facts. The abo\e is his story,* In courtesy e)f 
Drs. Oakle'v anel Clark. 

The Rhode'sian ine'u mav have hael to stoeip in their • . \ e\ but out in 
the daylight thev .stoe)el as straight as any hominid. Tlu'ie is ne)thing 
to say about the skele'ton be)nes exe't'pt that they ca be distinguished 
in no particular from ours. As to the .skull, it is a fine specime'n, ex- 
cellently pre'served exce'pt fe)r a break the size e)f your palm low 
behind the right ear, anel for the tee'th, which in life were all baelly 
worn, decayt'el, abscessenl, or le)st. It is a lenv skull, the^ngh not like the 
older Far Eastern men. Actually, it is rather large', with a bigger and 
much more primitive face than ours, though not a wry pre)jecting 
one. The Rhodesian Man must have had a lenver jaw verging in width 
on the one from Heidelberg, though not s large altogethei, and higher 
in its ascending ramus. 

But he was a new kind of man. His brain size was about 1300 c.c., 

Un 1925, Zwigelaar gave Hrdli^ka a .slightly different version: he cxpo.seel 
the skull with hi.s pick, not a dynamite charge, and he conscicnlioii.sly took it 
straight to the mine officials, with no interlude for horseplay. 
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Rhodesian Man. The Broken Hill skull. Ji natural size. From cast 
and photographs. 

still below the modern average but at the level of some living races of 
today. Furthermore, the skull has none of the thickness of those of 
Java and Pekin or of the Solo Man. His actual primitive traits were 
his enormous bony brow ridges above his eyes —a really spectacular 
developmeiit— and his large dental arch and teeth. Even these last 
were not primitive, the arch being very broad and the wisdom tooth 
much reduced in size. Also, the second upper jaw found is smaller 
than that on the skull, suggesting that the average size may have been 
less impressive than the skull suggests. 

For many years this was the only discovery of Rhodesian Man. He 
was long something of a mystery. In the first place, nothing was known 
about Rhodesian archaeology when he was found, and no one had the 
least idea where he belonged in time, un^il recent years and the 
further development of knowledge. Secondly, because the skull was 
an only find there were mutterings of “pathology,” meaning that dis- 
ease might have been responsible for the great brows and large face, 
as in pituitary giantism. Java Man, you will remember, was also con- 
sidered by some to b(‘ a freak. But as in Java Man’s case, another 
Rhodesian skull was eventually found, and it was seen to be entirely 
like the first. 

Dr. Ronald Singer of Cape Town University located a good site for 
animal fossils, on the barren Atlantic coast of South Africa near 
Saldanha Bay, some Eighty miles north of Cape Town, and fifteen 
hundred miles away from Broken Hill. Here are the remains of a rich 
fauna, from a prosperous part of the Ice Age, together with a series 
of human tools from the latest times back toward the Middle Pleisto- 
cene. The spot, however, is now a small sand desert; the wind moves 
sand dunes and blows away sand and leaves the heavier fossils sitting 
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Africa: sites of the fossil men. The Australop'thccus sites are 
included for reference, also that ot Proconsul (Rusinga Island), 
and of probable Neanderthal specimens (Tangier, Haua Fteah, 
Diredawa). 


on the surface. Here Singer and an associate found, by great good 
luck, a human skull top in twenty-seven small pieces, picking these up 
on more than one visit as the wind exposed them. The pie<'cs fit nicely 
together to make a skull dilfering in only slight ways from the Broken 
Hill specimen. Somewhat smaller in size, it may be female. The ridge 
for neck muscles at the back diflers, but not impressively, since the 
ridge varies somewhat in all populations. Tlie skull is thicker, a 
more interesting distinction. 
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A Lesson in Dating 

This find is evidence that Rhodesian Man, like PcKin Man, is not 
the relic of a one-cave band, l)ut belonged to a definite population 
covering a wide continental space. Did he also stretch over a good 
span of time? A little while ago a blown-out skull like the Saldanha 
fragments would have been at loose ends, giving small possibility 
of telling what fossils or tools it went with. But the fossil hunters are 
not so helpless now, and the picture seems bright, with what they 
already know and what they can find out. 

Very exact examination of the Saldanha (Hopefield) site shows 
that the main fossil animals all belong to a single layer of deposition, 
which contains late hand-axes and which can only fit into the onset of 
the Camblian, the last great rainy phase (supposedly the time of the 
Fourth Glacial in the north) And Oakley, with fluorine tests and 
with newer tests tor radioacti\ e uranium based on the same principle 
of accumulation, proves that the Saldanha skull goes with the animals 
and thus with the hand-axes. Later men at the same place left tools 
of the next culture stage above the hand-axes, calk'd the Still Bay. 

Now we know the Broken Hill Man had Proto-Still Bay tools in his 
cave, but no hand-axes. We also know that the Still Bay sequence 
followed right on the end of the hand-axes, and the Broken Hill 
specimens belong to the early phase of that sequence. Other things 
being equal, this would make the Broken Hill people just later in time 
than the Saldanha individual. However, one more adjustment is needed, 
because the Still Bay culture appeared somewhat earlier north of the 
Zambesi than in South Africa. 

So it is safe to say only that these two fossil men lived and died 
about the same time. Still it is a great advance to know as much as 
vve do, and to have the finds corroborate each other. We can conclude 
with some confidence that the human beings, who lived in southern 
Africa as the last glacial phase was reaching its peak in Europe, and 
who were changing from the use of hand-axes to the smaller tools of 
the Middle Stone Age, were the big-browed kind we know from 
Broken Hill and Saldanha. This is an improvement; as late as 1949 
Professor Zeuner, an authority on dating, could still write that the 
Broken Hill bones could not even be placed within one of the main 
divisions of the Pleistocene. 

Perhaps we can stretch things even further. In 1935 and 1938, Kohl- 
Larsen found a large number of small pieces of at least three human 
skulls near Lake Eyasi. This is up near the northern border of 
Tanganyika in East Africa and about nine hundred miles as the crow 
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flies from Broken Hill, in the direction opposite to Cape Town. Some 
of the pieces were pasted up into a very primitive looking “skull,” 
which was bilptized Africanthropus and believed to be a cousin of the 
Java and Pekin people. Few anthropologists have exhibited any 
enthusiasm for this restoration. The individual scraps look more like 
the Rhodesian type ( with the kind of sharp crest for the neck muscles 
which graces the Broken Hill skull) than like anything else. And 
other material found at the sites seems to agree in date with the 
Rhodesian remains found further south. We cannot presume that 
this is find number three of the Rhodesian type, but we certainly 
cannot presume the contrary. 

All this is a little dry and complicated. But it is really well worth 
attending to as a fine example of how small facts, and a few skulls, 
can be put together and, by persistent detective work and new meth- 
ods of study, be made to say something definite and important to 
human history. 




13. THE NEANDERTHALS 


VTE COME at last to the Neanderthals, in a great province of their 
own: Europe, North Africa, and Western Asia. This part of the western 
sphere is largely empty of information for the better part of the 
Ice Age. On the African side of the time chart we have been able 
to put a few meager spots. On the European side ^^e have so far put 
only one, the Heidelberg jaw. There are a few more, actually of 
great importance. But they will mean little until we have taken a 
march-past ot the Neanderthals^ and the men who followed them. 

In spite of the problems they raise, the Neanderthal men are a 
welcome sight. There are so many fossils of them: burials, cannibals' 
remnants, skulls washed into river banks, isolated jaws, natural casts 
of brains and limb bones, and even fcxjtprints in grottoes. Nor are 
they from a f(‘w spots, but from all over Europe (excepting Britain 
and the northern countries), from North Africa, and on eastward into 
the Near East, Iraq, and Central Asia itself. And they range as broadly 
in time as in space. They first appear in the Third or Last Inter- 
glacial, carrying on more numerously into the first (fairly long) stage 
of the Fourth Glaciation. Then they come to an abiupt end, in the 
mild phase which followed, being replaced everywhere by men like 
ourselves. This replacement actually took many centuries. Seen against 
their history of perhaps a hundred thousand years, however, the dis- 
appearance of the Neanderthals is such that they might as well have 
been herded together and pushed over a cliff. 


^Tlie "'Neanderthals’* liave been so variously defined by different students of 
nnc‘ient man as to lead to serious confusion Some writers automatically include 
the Stcinheim and Mount Carmel specimens, uescribed in a later chapter. Some, 
nddinc terms like "Ncandertlialoid’* and “Ncanderthalian,” have even included 
the Rhodesian and Solo men, thus meaning a stage of development, or a group, 
called by Weidcnreich the “Palcoanthropinae.” In reaction to this, Sergi limits 
"Neanderthal” strictly to the fossils of the Fourth Glacial phase of Europe. By 
the Neanderthals, I mean a group of fossil men sharing well-defined physical 
similarities, tlic men described in this chapter, and them only. 
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Neanderthal Portrait 

Let US look at a sort of composite of the many fossils. Tliis is what 
we see. Neanderthal Man was something like Rhodesian Man: a fel- 
low with a big face, a low but large skull, and heavy bony brows. 
Brains, it would appear, had become essentially as large as those 
of today, but crania still were cnide. 

Apart from this, Neanderthal skulls are not hard to recognize, or to 
distinguish from that of the Broken Hill man. They were low, without 
the elevation of the mid-line seen in most other types of man. The 
rear of their skull was drawn out into a projecting occiput, with a 
well-marked but smooth ridge across it for the neck muscles. And 
they had a highly characteristic rounding or bulging of the sides. 



A comparison of the skulls of Neanderthal Man and Homo sapiens 
(not drawn to scale). These features of Neanderthal Man may be 
noted: lowness and breadth of the skull, form of the brow arches, 
large nasal aperture, marked forward and backward projection 
of the skull, wider angle at the base of the brain case, poorly de- 
veloped mastoid processes. 
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this bulging being further back than the widest part of our own heads, 
which is usually above our ears. This is a Neanderthal family feature, 
as is their st)ic of brow, which curved upward over each eye and is 
typically seen to be of an even thickness all the way across. 

More than anything, the structure of his face betrays the Neander- 
thaler. This face was a projecting one, but not primarily in the mouth 
region; in fact, the bony gum was distinctly vertical. Rather, his 
whole mid-face was carried forward, as though someone had seized 
his skull, while it was still soft, by the bridge of the nose, and pulled. 
This would have given him a rather high nose, which he had. It 
would have lengthened the whole fore part of his cranium, lowering 
his forehead and unbending the base of the skull, where it forms an 
angle under the forebrain and behind the face. This same moving of 
the eyes and nose forward, and further away from the ears, would 
liave flattened the side of the face, making the cheekbones slope 
back smoothly from the region of the nose, with no angling at the 
sides (no “high cheekbones” like ours), and no hollow (“canine fossa”) 
in the front i.f the cheek. This sum of effects is what jou find in the 
cranium of a Neanderthal. 

Lower jaws reflect a similar situation, being, at least in some cases, 
rather long (natural in a face which is set well forward on the skull). 
It is hard to give these jaws a single description, but, compared to 
modern mandibles, they all have the following features. They are 
“chinlcss,” meaning that the fore part is receding, and such suggestion 
as they give of an actual bony development on the chin is slight. 
Also, the ascending ramus is broad and rather low, and the angle 
at the corner of the jaw is near a right angle, so that tlie bottom of the 
jaw does not slope downw ard to the chin, like ours. 

The Early Neanderthals 

The earliest Neanderthals lived in the w\arm times of the Last 
Interglacial. These first ones are known from Saccopastore, on the 
Aniene River just outside Rome; from Ehringsdorf near Weimar in 
Germany; and from a cave overlooking the Krapina R»ver in Croatia, 
in Yugoslavia. The last in particular was a good catch, since it con- 
tained remains of ten different individuals, though fragmentary and 
scattered around in a total of some five hundred pieces. However, 
there were sufficient parts at Krapina to represent the whole skeleton. 
And as at the older cave of Choukoutien, there w^ere tools, evidences 
of fire, and remains of various animals. This time cave bears were 
the commonest animal, and they probably gave the Krapina people a 
serious argument for possession. 

Unfortunately these Third Interglacial specimens are all broken 
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or imperfect. But it is an important fact tliat they were not quite 
like the description I have given just above. They present us with a 
somewhat milder version of that portrait. In some of them the cheeks 
were slightly hollowed, like ours; in others, however ( a Krapina speci- 
men), the hollowing was lacking. In some, also, the skull base was 
well bent behind the eyes, as is the case with us too. And in some the 
back of the head did not stick out, in such a point but was more 
gently rounded from crown to back of neck, once more like our- 
selves. 

So the strong character I first described apparently did not manifest 
itself to the same degree in all of the Third Interglacial skulls. And 
some of them were a little more like skulls of today. But none of 
them can be classed as anything but Neanderthal. The family look, 
like the Hapsburg jaw, is tluTc, both in the face and in the peculiar 
flat top and bulging sides of the brain case. 

Add one important find, made in 1949, to the early Neanderthals: 
the Montmaurin mandible. It came from a filled-up ca\e near Tou- 
louse in southern France, together with warmth-loving animals of the 
Third Interglacial ( conceiveably, as Vallois believes, of the Second 
Interglacial). It is not at all like modern man. It is more bulky and 
primitive than Neanderthal jaws in general, with some features like 
the Heidelberg Man (thick and sloping chin region, tor example). At 
the least, Vallois points out, it certifies the early establishment of rather 
definite Neanderthal characters. At the most, it makes a link by which 
the ancestry of the Neanderthals points back toward the Heidelberg 
Man himself, not the first time this ancc‘stry has been suggested. 

During the Third Interglacial in Europe, hand-axes and the older 
kinds of flake implements were petering out and giving way to re- 
duced and special forms. In particular, new nu'thods of flake striking 
and edge chipping had arrived, making for more efficient knives, 
scrapers, or small points. The Neanderthals were evidently taking 
part in the development of these things, and by the beginning of the 
Fourth Glacial period a definite set of tools, traditionally called the 
Mousterian culture of Europe, can be recognized as the handiwork 
of the Neanderthal men of that time. In fact, the men themselves 
are often referred to as the Nfoiisterians. But this custom is not ap- 
plauded by the archaeologists, who say that tools are tools and bones 
are bones, and that sources of confusion between them should be 
avoided. All the same, this does not prevent us from using the Mous- 
terian culture, in the broad sense, as the spoor of the Neanderthals, 
since whenever a skeleton has been found with that culture in Europe, 
it has been a Neanderthal skeleton. Elsewhere a certain caution is 
the word. 
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A Change in the Wealhcr 

With the onset of the Fourth Glacial a new, very definite phase of 
history began for the Neanderthals. They became arctic explorers, 
so to speak, \vhil(‘ staying in the same place. Ice descended on the 
Hritish Ish's and on the northern edge of Europe from Scandinavia, 
and came down out of the Alps as well. This turned Central Europe 
into an arctic province'. South of the ice the ground froze, and the 
Mediterranean-like climate of interglacial times gave way to tundra, 
cold steppe, and plain. The rewards for facing so much unpleasant 
weather were, probably, that game continued to be plentiful and 
even, in certain places, more accessible. For there now appeared 
cold-weather versions of certain animals we think of today as tropical- 
elephants, rhinos, horses— which flourished handsomely on the forage 
of this climate. In Italy, moreover, some of the warmth-loving animals 
of the interglacial (hippopotamus and Merck's rhinoceros) managed 
to han^ uii -'it') the first part of the new cold. 

Though using them earlier, the Nc'andcrtlials now found caves a 
vital refuge, and signs of their occupation are everywhere. They got 
the upp(T hand of the cave bears, doubtlt*ss with the help of fire, and 
in doing so they showed both their prowess as hunters and their con- 
cern with religious ideas. In several caves in Switzerland, dating 
either from tlu* first of the colder w eather or even from the end of the 
Third Interglacial, Neandc’ithal men left the heads or skulls of bears, 
arranged in some definite way— once in a sort of vault made of blocks 
of stone. These bear collections might be nothing niore than Neander- 
thal trophy rooms. But they could have had other (jophies. And the 
bear, their dreaded enemy, would be a good candidate for serious 
religious concern. Further, we know of actual animal cults among 
living tribes; the Ainus of Japan go in for bear sacrifices, as do various 
Siberian aboriginals. 

Religion is the likely bet for another reason: the Neanderthals were 
the first people known to have buried their own dead. True, they 
were also given to toying with loose heads, like the Broken Hill people 
in Rhodesia, because such disembodied crania were left in at least two 
caves, in the Rock of Gibraltar and on Monte Circeo in Italy. But 
judging from their positions, even tb 'se skulls were likely laid down 
with pious intent. And there is no doubt about the complete bodies 
which weie put in graves made in the floors of caves during the early 
Fourth Glacial: they were true burials, religiously conceived. For the 
departed were supplied with tools of stone and sometimes other goods. 

Now this might signify nothing more than the South African Bush- 
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man custom: they inter all a dead mans possessions with him, simply 
to get rid of them, contaminated as these are felt to he by deatli. But 
one Neanderthal hoy was buried in So\ iet C’entral Asia ‘in a grave 
partly lined with goat horns, and this, like the bear skulls in Swiss 
eaxes, suggests more complicated spiritual ideas. Probably the stone 
tools were meant to help the soul against the bears and the other 
problems of the afterlite. 

At any rate, it is bc'causc* of these cave burials that the “Mousterian” 
Neanderthals were the first fossil men, not ol our own type, to be 
discovered, over a centurx ago. This was an odd turn of fate for our 
understanding, because these late Neanderthals were more peculiar 
in their physical form—with short, Inuiw’ limbs, to say nothing of an 
exaggerated kind of cranium— and so they ga\(* the search tor “missing 
links” a slightly crookt'd start. 

The Man from NraiidiM-'s ValK-y 

The very first was a c hild’s skull takc'ii Irom a (‘a\e at Faigis near 
Liege, Belgium, in iS-iy; it iell to pieces and went unri*cogni/ed for 
what it was for more than a hundn'd \eais. The n(*\t was a woman's 
skull from Gibraltar. Sonu'bodv tound it in iS4S in Forbes' (Quarry 
and brought it around to the Gibralt.ir Scientific Societv. But no 
highly educated eye tell on it; the Secrc’tary announced it at a meet- 
ing, recorded it in the minutes, and pul it on a shell. Eventually it 
got to England, but e\c*ii there nobody notic(‘d it until lyofi. Darwin 
never heard of it. 

Darwin did hear of the original N(*andt‘rtlial Man, who made his 
appearance in August i'S5(), causing an immc‘diate sensation. lie came 
by his clumsy name in a roundabout way. In the scwentc'enth cc'iitury 
there lived in Diisseldort a poet, composer of hymns, and headmaster 
of a school, Joachim Ncaimann. lie liked to be known by a Greek 
translation of his name (New Man): Neander. lie also liked to seek 
solitude in a wild, pretty little vallcw some distance from the city. 
Here, east of the Hhine where the land begins gradually to rise, 
there is a special elexated arc^a cut right through the middle by the 
narrow valley of a small stream, the Dussel. The citizens of Diisscldorf 
in time paicl Neander the bucolic honc^r of naming the gorge after 
him, calling it the “Neanderthal,” and a prc'tty .spot it must have been, 
with steep sides containing .several cavevs. 

But it is no longer the narrow defile it was from Mousterian times 
until the nine*tee‘nth ce*ntnry. Its flanks were' formed te) a great extent 
by limestone, and this began te) l)e ejuarried away, broadening the 
ravine to the wider valley of today. In 1856 we)rkers emptied one of 
the caves, the Fcldhofer Grotto, and found hones in it. They took 
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the bones for an animals and threw them down. Luckily, the owner 
of the place, a Mr. BeckershofF, saved them at the last moment. We 
shall never#know much about the finding; the cave, of course, is no 
more. How many of the bones got lost at the time, we cannot tell, 
but bones of arms and thighs, tlu* skull top, and part of the pelvis were 
kept. 

These surviving fragments w(‘rc given to J. C. Fuhlrott, founder of 
the Natural Science Society of nearby Elberfeld and teacher in the 
Rcalschule there. This time the low skull with its massive brows and 
the bowed limbs— including an ulna of the lower arm with an injury 
on it which prevented bending the elbow more than halfway— did 
not go unnoticed. Fossil discoveries need the right discoverer, and 
Fuhlrott was a member of this all loo small band. He saw the singular 
nature of the specimen, and he cam(‘ to the conclusion that it was 
definitely “antediluvian," like other cave fossils; that it was a real 
fossil man who had got washed into the cav'e by the Flood itself. 
Now this was the time, of course, when interest in evolution was 
every’ 'liL... .md also a time when there was still a confusion, in 
scientific minds, between the Biblical Flood and the new knowledge 
of the late Ice Age. So Fuhliott s opinion, in the language of the day, 
would correspond to our recognizing the Neanderthal find as “Pleisto- 
cene man.'* 

Fuhlrott turiK'd the bones ov’er to Professor Schaaffliausen, anatomist 
at Bonn, for description. The latter also showed commendable judg- 
ment; he pointed out that the actual circiiinstances of the find were 
not sufficient to show that th(' skull was “diluvial,** but that its form 
show'cd it must be. old, older than such “anci^mt** inhabitants of 
Europe as the Celts and the Germans. Then ev v’one had his say 
about the Man. The evolutionists were pleased, .laturally; and the 
anti-evolutionists, naturallv, held the skeleton to be a freak. Virchow, 
the great German pathologist, said it was pathological, a victim of 
disease, and he clung to this decision lor over thirty years. Huxley 
scouted such an idea and refused to go ev'en that far afield, though 
evolution never had a greater advocate than he. Huxley regarded 
the skeleton as one of modern man, extreme in its features but still 
Homo sapiens. The discreet Darwin said nothing, preferring to stick 
to what he knew about at first hand- one ot his secrets of success. 
Only William King of Galway gave it as his belief n» the time that 
a human species, normal in its own vvay but different from our- 
selves, had come to light, and he named it Homo ncandcrthalcnsis. 

These arc among the more sensible conclusions. Look what one 
German anatomist proffered as the explanation for the man from the 
Neanderthal cave. The fellow must have had rickets, he said, look- 
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A restoration of the appearance of a Neanderthal man, redrawn 
from Z. Burian. Hair, and exact facial features siicli as li]^s, are 
conjectural, but the anatomical impression is prob.ibly good. 

ing at the bowed limb bones, lliis and the bad elbow caused the poor 
man such pain that his* brows were puckered in constant anguish; 
naturally the massive bony ridges grew out in response to the muscular 
effort, going the Elephant Child’s trunk one better. Further, the bowed 
legs indicated a horseman, and the skull looked like that of a Mongol, 
he said (actually, it would almost be easier to mistake a Mongol 
skull for a cannon ball than for the Neanderthal specimen). Hence 
the remains were probably those of a C^ossack of the Russian forces 
pursuing Napoleon west in 1814, who had been overcome by his 
illnesses and had crawled into the cave to die. But this misinformed 
guesswork sounds like the wisdom of Solomon compared to the effort 
of an English colleague. Wrote he, “if mmj have been one of those 
wild men, half-crazed, half-idiotic, cruel and strong, who are always 
more or less to be found living on the outskirts of barbarous tribes, 
and who now and then appear in civilized communities to be con- 
signed perhaps to the penitentiary or the gallows, when their murder- 
ous propensities manifest themselves.”^ (Italics mine). 

^Quoted by Loren Ei.sclcy, in Darwins Century (New York: Doiibleday, 1958), 
p. 274. 
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While everyone was still suffering from inflammation of the imagi- 
nation, a jaw was found in 1866 in the cave of La Naulctte, in Belgium, 
accompanied by Mousterian implements and the bones of rhino, 
mammoth, and bear, the first tangible evidence of the true age of the 
Neanderthalers.** Coming in the midst of the excih'inent, and the 
guesses as to what a missing link should be like, the La Naulette jaw 
was generally described or referred to in publication as extremely ape- 
like, with huge projecting canine teeth. Even the careful Darwin cited 
this description in his first reference to the Neanderthals in 1871, in 
the Descent of Man. But as a matter of fact, the jaw had no teeth 
left in it at all. It is a good workaday Neanderthal jaw, nothing more. 

Of course this is amusing now, but we should be fair and remember 
that these anatomists were among the best men of their day. If you 
have the skeleton of that first Neanderthal Man before you, and at 
the same time try to iinagme yourself a hundred years back, it is 
Crisier to comprehend the disagreements. For the skeleton is quite 
incomplete, above all in lacking a face. And in some ways, I think, it 
docs nel imth as pronounced a “Neaiiderthar character as some 



l^istiibiition of the Neanderthal n n, fiom the principal finds. 
Dots: known and probable Fourth Glacial specimens. Crosses: 
known and possible (e.g., Gibraltar I) Third Interglacial specimens. 


•*Nolv that die 1856 Neanderthal Man is assigned to the late group only by 
presumption, smc*e the’’#* is no resil evidence now ol his age. I'he Gibraltar Woman 
likewise IS undated, physically she is rather more like the eady lot. 



198 THE NEANDERTHALS 


of the others we have in hand today. Thus it is scarely odd that the 
mid-nineteenth century did not jump right away to the well-defined 
views of the mid-twentieth. 

The fog of uncertainty and conjecture began to dissipate only when 
further finds were made. The year 1886 produced two skeletons, much 
like the original one, from the cave of Spv, near Namur, again in 
Belgium. Now talk of freaks was outlawed. The few years just before 
the First World War saw a number ot discoveries now famous, mostly 
from the Dordogne region of southwestern France: La Chapelle-aux- 
Sainls, Le Moustier, La Ferassie, La Quina. Other finds have followed, 
major or minor, from Spain, from Italy— none in England, but a possible 
tooth from the island of Jersey— and from southeastern Europe, Russia, 
and Iraq. The cave Neanderthals of Europe soon became a well- 
known variety of man. The great French student of them, Marcellin 
Boule, was able to describe the tvpe in great detail, and to point to it 
as a highly uniform, highly specialized kind ol man. 


Nature of the Later Neanderthals 

It is now plain that Boule oveidid this, but fifty years ago there 
was every excuse. For the character of llu‘se Neanderthal men, new at 
the time, was striking, and most other Mousterian or Fourth Glacial 
specimens found since then base agreed \s'ith them in appearance. 
They had the same gen(*ral jaw and brow form as their predc'cessors 
of the Third Interglacial. Ihit the skull was more extreme, more 
“Neanderthal,” having in full strength the character I described earlier. 

Above all, the tendency for the facial skel(*ton to be pulled forward, 
so to speak, without actually proj(‘ctuig in the mouth region, was 
strongly established. And this resiiltc'd in a marked expression of those 
other facial traits. The cheekbones slanted back without an angle at 
the side of the face and without a hollow over the sinus region. In 
contrast with modern man, the chec‘kbonc, or malar bone itself, was 
weaker, but the zygomatic arch behind it, the bony arch to which the 
masseter muscle of the jaw attaches, was stronger and heavier. The 
skull base had less of a bending below the brain. Probably to counter- 
balance the face, the skull projected in the back in the fashion called 
bun-shaped or wedge-shaped. All the while, the brain case kept the 
same lowness, and the same bulging sides, sc‘en in the Neanderthals 
of the Third Interglacial. 

Compared to the latter there w^as probably some gain in brain size, 
for the late Neanderthals had a cranial capacity entirely equal to our 
own. But this was their only move in o\ir direction. Otherwise you 
might almost compare them to the Third Interglacial people by say- 
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ing they had not only failed to “advance” but had actually slipped 
a cog. Even their teeth, and their heavier dental arches, were different 
from those^of their forerunners. 

Nor was this all: the skeleton was stranger still, with traits seen 
in no other kind of man whatever. These Neanderthals must have 
been stumpy, but power! ul and bear-like, dangerous to face in a 
wrestling match. The men slood just o\'er five feet, the women just 
under. They were barrel-cliested, and their limb bones were heavy, 
short, somewhat bow('d, and larg(* in the joint. (To be quite accurate, 
individuals varied in heavine.ss of the actual shafts of the long bones: 
some really very heavy but others much U'ss so.) The forearm was 
especially short. This in itself made it a somewhat more effective 
lever, for sheer strcnglli, than our own forearm. In addition the two 
bones of this member, the radius and the ulna, straight and slender 
in us, w(Te also slender but eiirv('d apart some* what in their mid- 
sections, suggesting even hea\ier mnsch's and aoo making the arm 
effective in twisting motions as nell. 

As to legs. Neanderthal Man has oftcai b('en pu'tured (by myself 
among others) as walking with a “primitise” bent knee and even with 
a slightly separated great toe and a tendenc) to walk more on the out- 
side of his foot. These assumptions do not now stand inspection, though 
it is true that the joint surface of his tibia, or lower leg bone, usually 
did slant backward at tlie km'e to a decree only rarely seen in modern 
man.* Also, it seems safe to conclude that the N(*anderthals were 
rather bull-necked, with .strong muscles at the back to balance the 
long lu'ad with its pnlled-lorwaid face. 


Early and Late: Ccrlaiii DifFeriTicc'S 

Jfy contrast, the skeletons of the important Krapina people, of the 
Third Interglacial, do not show all this robustness, though they have 
one or two foreshadowings of the pecuhaiities of the people of the 
caves, such as the slanting knee-joint sin lace of the tibia. Therefore, 
by and large, then' is a distinction to be made between the European 
Neanderthal tribes of the Fourth Glaciation and tliosc of the Third 
Interglacial, with the later ones showing an intensification of some of 
the traits of their predecessors, leading to a lengthened skull and 
face, and to the assumption of a particularly squat, heav v-jointed build 
which seems actually to haxe been c. new d(*parturc for the whole 
human line. Furthermore, such change as took j)lacc made the later 
people, except for possibly larger brains, less like ourselves rather 
than more so. 

What caused this trend? Dr. Clark Howell, who has analyzed the 
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Neanderthals and their background thoroughly, has tentatively sug- 
gested that it was a rapid bit of exolution in response to the severe 
climate in which the later ones lived; in other words, natural selection 
acting at relatively high speed. Neither Dr. Howell nor anyone else 
is prepared to say just why the trend took the form it did. Never- 
theless it is known from nianimals in nature and in laboratories that 
a compact body and short limbs make better heat savers than other 
body shapes (Allens rule). So there is logic in the suggestion, even 
though the obtrusive face and the knobby joints remain a mystery. 
If a large nasal cavity is an adaptation to a cold w(*t climate, then 
the protruding face might he explained, but this lace was present, 
at least incipi^ ntly, in the men ot tlu' warm Third Interglacial. 

The distinction of the early and late Nt'anderthals has been wicl^dy 
recognized. Indeed, it has probably bc^en exaggerated, for various 
reasons, making the early group si'c'in more like modern man and 
even suggesting that it is the actual source ol our own ancestry. But 
when the really legitimate Neandc*rthals ol the Third Interglacial 
arc surveyed->and they are actually xery lew— they seem to b(*long 
where the descriptions I haxe gixen xvould place them: as direct 
ancestors for the Neanderthals ol the caxes. The earlier Neanderthals 
are less unlike us than are the later, but they are not really much 
like us. 

And the supposedly sharp distinction of the two groups is also 
blurry. Some of tht‘ apparent sharpness xvas accidental. For example, 
xvhen Weidenreich first put together the broktMi parts of the Ehrings- 
dorf (Third Interglacial) brain case, he xvas probably overliberal xvith 
the pla.ster of Paris, producing a vault too high, too capacious, and 
too much like us; actually this xault se(*ms to have b(*en lower, Hatter, 
and more pointed in back. Again, xvIhmi Boule restored the important 
Fourth Glacial La Chapelle skull, he appears to have (Tied in making 
it too long and forxvard-hanging, and so too dillerent from the early 


A page of Neanderthals. In the center is a restoration of the type 
of the “classic” Neanderthals of the Fourth Glacial, based on Monte 
Circeo, the best preserved, with jaw and teeth added from other 
specimens. Above arc Third Interglacial .specimens. Top left, 
Saccopastore I (with breakage, including brow ridges). Top 
right, Ehring.sdorf, after Kleinschmidt’s reconstruction. Second 
row, Krapina fragments, after Corjanovie-Kramberger. Bottom left, 
Shanidar skull us rccon.striictcd by T. D. Stewart. Bottom right, 
Teshik-Tash boy (right side reversed). All K natunil size. 
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people. The Monte Circeo skull, best preserved of the later lot, has 
more in common with the Third Interglacial remains. Finally, a num- 
ber of other specimens, once thought to demonstrate the “modernity” 
of the early people, must be taken out of the group for various reasons, 
in most cases because they are actually of later date. They will plague 
us further on. 


Neanderthals in Africa and Asia 

We have so far been doing a biography of the Neanderthals of 
Europe, particularly western Europe. The cave people extended 
from the middle of the Fourth Glacial phase, about 40,000 n.c:. or later, 
back to perhaps 70,000 b.c.; and the Third Interglacial Nt'anderthals 
reach still further into the past, for no one knows how many thousands 
of years. A long history. What about other Neand(Tthals, outside of 
Europe? 

W^ kngw as yet of none that are certainly early. Latc'r on, in 
the time of the Fourth Glacial, the Neanderthal realm seems to hav(‘ 
been a vast one. From northern Africa, fifst, there have come a piece 
of upper jaw, from Tangier, and fragments of mandibles: two Irom 
the Haiia Fteah Cave in Cyrenaica and one from Poreupiiu' (Jav<\ 
Diredawa, Ethiopia. They are unsatisfactory specimens, hut they 
cover a big stretch of territory, from tlu* Strait of Cil)raltar along 
the Mediterranean and down the Red Sea to the Horn of Africa. 
The first two finds, at least, belong to the .same g(‘neral ptaiod as th(' 
cave Neanderthals in Eucope, a probable date for the liana Fteah 
jaws being 40,000 b.c. Oiu' of these is a fairly good fragment, of 
recognizable Neanderthal form, but none of tlu* mandibl(*s reallv t(‘ll 
what kind of Neanderthals they repr(*sent. The J)irc*<lawa specimen 
may be later and is especially dubious in any (*vent. 

Eastward from Europe the two important finds app(*ar to be typical 
Neanderthals, particularly of the later, or cavt*, vari(*ty— c|uite ap- 
propriate since both lay in caves. Furthest east was tlu* Teshik-Tash 
boy, he of the goat-horn sepulchre, found in Uzbekistan, Soviet (Cen- 
tral Asia, in 1938. Although this child was only eight or nine years 
old when he died, he showed rather clear signs of developing into an 
adult of the classic, or cave, type of Neanderthal, with a pointed back 
to his head, large teeth, and a flat cheekbone lacking a canine fossa. 
He already had a big brain ( 1490 c.c.), so that he was on his way to- 
ward a brain volume distinctly over modern Europeans.^ lie had a few 

^II may be noted that other juvenile specimens also show the distinct Neander- 
thal traits early in life, such as the brows, the protruding hack, and the bulging 
sides. This is particularly true of the fii«e Engis skull, in brussels, a child about 
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“advanced” particulars, however, especially in a greater height to his 
skull than would be typical tor Neanderthals. 

Outstanchng in discoveries ot recent years was that made by Dr. 
Ralph Solecki of the Smithsonian Institution and his party, in the huge 
Shanidar (Jave, in the mountains ot northern Iraq. Some forty feet of 
fill go down from modern times through the Neolithic and late Paleo- 
lithic into Mousleriaii remains. In the last, Solecki in 1953 found the 
bones of an infant Neanderthal, and in 1957 he laid bare the skeletons of 
lhrc*e adults, all of whom had been killed, buried, and unfortunately 
well smashed, by rock falls from the cave roof. The varying depths 
and spots where tiny lay suggest (with the potent help of C14) that 
these aceid('nts took place at diflerenl times from 50,000 b.c. back to 
perhaps 70,000 n.e. 

The least smashed ot th(' Shanidar mi'n was a strange cripple— a real 
one, not like the rickety C.'ossack that somebody tried to make out of the 
man from the Neanderthal ease. He had a witheied right arm, the 
lo\v('r part of which had eventually been amputated. Dr. T. D. Stewart 
put th#^ vk together and found that it was slightly lopsided, and that 
he seemed to havt' used his teeth for many things where his right arm 
laih'd him. l^r. Stew'art also found that the skull was a good representa- 
tive of iht' late, (‘xtreiiK' Neanderthal type. So it appears that this type, 
during the eaily Fourth Glacial, was no local European oddity, but 
eoverc'd a range reaching, nobody knows how far, into Asia. 

Southward Iroin this, how'ever, at Mount Carmel in the Near East, 
problematical bom's have come to light. They are of a like age with 
the cave Neandeilhals, but they are not of that group. We will come 
back to them. 


MMis oi 'I he fact is a stiong aigunicnt in favor il the distinctiveness 
of tlu‘ iNcaiuh ithal Inn ami against i lose toniinunity with our recent ancestry, 
'fins IS (sp(ciall\ so if one .ippi'als to “pc cloinoiphisin," a piinciple of evolution in 
winch ili sct nclanls r\pH ss tin* jiiMiiile foim ot ancestors, since tlie skull ot modern 
man is not lluit ot a >oiing Ncandcithal. 
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It is time to meet the Cro Magnons. In Europe the cave Neander- 
thals came to a relatively quick end, and their place was taken by a 
different kind of man, who was entirely like ourselves. This is one of 
the clearest events of human history, because we have good and 
positive information about time and type. 

After its first assault on Europe, known as the Eaily Wiirm or Wurm 
I, the Fourth Glacial phase ameliorated somewhat, between 42,000 
B.c. and B.c., with the mildest point about 35 ,och) b.c. Forests 

once more grew northward from the Mediterranean shore. During 
this interval new ideas in the making of stone tools came to fruition. 
The ideas developed, it is true, on the basis of existing techniques, 
but they constitute so distinct a forward step that they are taken to 
mark the oi>ening of a new chapter in stoneworking: the Upper 
Paleolithic, the last part of the Old Stone Age. Tool styles and types 
were not the same all over Europe, any more than among the different 
American Indian tribes. But the new stonework rested on a few broad 
inventions in the flaking of flint, so that all the tools have a family 
resemblance. An amateur can recognize them and li<«’tinguish them 
from the tools made earlier (many of vihich, by the v.ay, continued to 
be made). 

Above all, the makers of the new tools could strike off a flake from 
a core in such a way as to get a knife-like blade. Such a blade may be 
trimmed further into a number of special tools or weapons: knife; 
.spear point; awl for making holes in skin, wood, or bone; scraper 
for fleshing the inside of animal skin to make leather; shaver for 
trimming lance shafts; and so on. One of the most important tools 
rose from the trick of striking off a flake crosswise to the edge of the 
blade and away from its end, so as produce a small chisel rather 
than a point: a burin, or graving tool. Slight device though this was, 
it gave the Upper Paleolithic men a command of woodworking and 
boneworking which must have allowed various new tools to appear 
in those arts. Certainly their bone work became important, and their 
coarse needles show that they were sewing themselves skin garments. 
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Now all this does not mean that the Neanderthals shivered help- 
lessly in the cold; on the contrary, their tools were (n idently used on 
skin also. Rut the Upper Paleolithic people had more and better, 
with a greater variety. Tlicy lived the same life as tlu' Neanderthals, 
using the same caves and hunting the same animals, for almost thirty 
thousand years. The glaciers finally began to thin and shrink, and the 
woolly rhinoceros and the hairy mammoth disappeared, leaving horse's, 
bison, and, above all, reindeer as the chief food animals of the 
late Pleistocene and after. Indeed, the Upper Pah'olithic men hunte'd 
the same choice valleys used by Neanderthal Man, and in ca\e aftt'r 
cave the remains they left lie just above the Mousterian lev(*ls. Rut 
they were special and skillful hunters: at Solutre in France, they killed 
a hundred thousand horses, and at Predmost in ('zeclioslovakia, a 
thousand mammoths. The Neanderthals were surely able and \ahant 
in the chase, but they left no such massi\e bom* yards as this. 

The new people were good artists as well as good hunters. Tlu’v 
began drawing the animals thev hunted on ea\(' walls, first in black 
outlines, and later filling them with earth colors, to produce the mag- 
nificent galleries at the Font de Canine at Li's F\/ies, at Lascaux 
near Montignac, and at Allamira near Santander on th(* north coast 
of Spain. These graceful, li\ely works of assured artistry ha\e now 
been awarded their just recognition bv the modern art world. I'luw 
are the more wonderful because thev caught, from lil(', animals which 
no man has seen since the end of tin* Ice Age. 'I'hat they wwc clone 
by accomplished artists is emphasi/.c'd bv tlu' f.ict that onlv a very 
few of the many paintings could have })(*en made* by amateurs and 
dabblers, who were probaf^ly not allow(*d to d(‘lac‘e tlu' Wtdls. 

It would be flattering, of course, to think that tlu' high art and better 
stone tools mean that a new Icwel of intelligenc’c had arris ed with the 
new kind— our kind— of man. But that would be unfair to the N('an- 
derthals. Furthermore, we have no license to think so. What can we ti'll 
from art? For all we know, the Neanderthals may have* brought choral 
singing to a higher plane than has ever b('en reached since; judging 
from their sinuses they probably had fine resonant \oicc\s. As for the 
stonework, the Neanderthals w'ere as competent as anyone of tlieir 
time. How can we tell they would not also have advanced here? The 
work of the Upper Paleolithic was, aftc'r all, simply the latest in the 
long scries of improvements and inventions made during the Pleisto- 
cene. Finally, for sheer brain size, we have not yet outdistanced the 
Neanderthals. 

As a matter of fact, it cannot be said with certainty that the' new 
tools and the new men were connected. It is a logical idea, and one 
long taken for granted as the right one. But careful restudy of what 
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came from the cave floors, layer by layer, has led modern archaeolo- 
gists to doubt it and to take the attitude that the fuiulainental ideas 
lor the neiv techniques already existed in Europe, arising naturally 
from the “Mousteriair’ complex. Therefore no one can be sure that the 
Upper Paleolithic did not appear right there, about 35,000 b.c. It does 
not seem to have come full-fledged from the Near East. Professor 
Dorothy Garrod, it is true, has found a sort of foreruimer to it in Syria 
and Lebanon, dating back to the Third Interglacial; nevertheless the 
advent of the Upper Paleolithic proper was later there than in Europe. 
It was later still in North Africa. And yet, regardless of the tools, there 
must have been an immigration into Europe from somewhere, of a new 
kind of man too diffeieiit trom the local Neanderthals to have sprung 
fiom their loins in lineal descent. 


SkoleUms al Oo Maguon 

The first of these ea\ e men, dug up early in the nineteenth century, 
was 1 aside both bv las men and bv men of science. With few 

exceptions, all refused to believe that the skeletons could have lain 
theie since “bc'lore tlu' flood,” mingh'd though they were among bones 



Upper Paleolithic skulls. Left, Lautsch I, after a piiotograph. Right, 
skull of Cio Maguon l\pe Irom Grotte des Eiifants, after Verncau. 
iiatuial size. 


of mammoths and other extinct animals. It was in 1868 that Louis 
Lartet and II. Christy found the Old Man of Cro Magnon and four 
other skeletons under an overhanging cliff, right in the village of Les 
Eyzies, and recognized them as true Ice Age men of our kind. 

The Cro Magnons, however, were not the very first of the new faces 
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in Europe. Among the earliest are believed to be the Combe Capcile 
skeleton of the same district (a great Neanderthal center as well) 
and skulls and skeletons from a cave near Lautsch • (Mlade^ ), 
Czechoslovakia. These firstcomers had long, high, and narrow heads, 
especially Combe Capelle, who also had a Jong face and a strong jaw. 
They seem to have been of medium to small body size. Tliey are the 
people who arrived in the warmer interval, the so-called Gottweig 
Interstadial, after the first period of the Wiirin cold. 

On the other hand, the people found in the C'ro Magnon rock shelter 
lived a few thousand years later, after the cold had come back, and 
probably following 30,000 b.c. Their faces were broader— distinctly 
broad— and their heads not so very narrow. Certainly they were tall 
in stature and powerfully built. Many other European skeletons of 
this same time resemble them, so that the “Cro Magnon type” has been 
long used to cover them as a group. 

These differences arc interesting but not especially important. In the 
generation before us, the distinction between the Combe Capelle man 
and the Old Man of Cro Magnon was warmly insisted on (and as 
warmly denied). But the distinction is not as great as this suggests, and 
the Lautsch skulls fall in between, lessening the gap. I think it is fair 
to say that the two types probably differed about as much as an Irish- 
man and an Austrian of today, or less. 

Such a statement is truthful in another way; these people were 
Europeans, the forerunners, and at least partly the ancestors, of the 
people who live there today. There can be no doubt that they were 
members of the White, or Caucasoid, racial stock, because the features 
of their skulls and facial skeletons all have that stamp. The one actual 
painting of a man so far known, a small bas-relief at Angles-sur-Anglin, 
gives us a White man (actually a lightish purple, but the effect is 
“white”) with black hair and a black beard. 

A Look in the Mirror 

But this is getting a little ahead of the story, before we are quite 
done with the Neanderthals. We can deal with these details in a 
moment. The important thing we are viewing in the Combe Capelle 
men, about the year 35,000 b.c ., is the grand entrance of Homo sapiens. 
Who is he? He is modern man; all living men are of this single kind. 
All equally, moreover, and none more than any other. For the skeleton 
is much the same in every race of man; and as for the rest, it must be 
borne in mind that it is no more typical of the species to be white of 
skin than to be black, for a Siamese cat is not more of a cat than a 
tabby, nor is a great Dane more profoundly and movingly a dog than 
is a dachshund. 
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Let us have a good look at Homo sapiens. His skeleton has nothing 
new in it, compared, let us say, to Rhodesian Man, although perhaps 
his neck has a little less work to do and may be smaller. For his skull 
is lighter than was typical for any of the men we have reviewed. He is 
the only man with a really domed head and high forehead, with 
vertical sides and a rounded back to his brain case. And he is the only 
man with so thin-walled a skull and so light-boned a face. 

This face is extremely delicate in striictun*, and well pulled in below 
the forehead, throwing the nose into relief. Here we differ somewhat 
from race to race, with the skeleton of the nose bridge tending to 
reflect how far the upper face is pulled in. When a modern face pro- 
jects, it does so mainly in the region of the teeth and gums. So sunken is 
the middle portion ( except for some very full-faced types like Eskimos ) 
that there are canine fossae in the mid-cheek, over the sinuses, 
on either side of the nose. These hollows accentuate the angles of the 
cheekbones at the corneis, and they aie absent 'n the Rhodesian skull 



The skull of Homo sapiens This is diawn fiom the skull of a native 
of Fiji where the population probably lepiesents a blend of the 
mam laces of modem man, conseqiientlv it demonstiates a geneial 
male human skull, medium in almost eveiv lespect, lather than a 
paiticular human stock. If unusual at all, it is lathci stiongly 
built, e.g., in the brow region. J* natural si/e. 


and the typical Neanderthals. Our teeth aie much reduced in some 
races, but not in all; there arc no great distinctions. But the bony chin 
sitting on the front of the jaw is a good badge of Homo sapiens, 
although it is less a sign of intelligence and determination than of a 
pushed-in face and a puny mandible. 
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The most important and characteristic difh'rcnce we know between 
sapiens man and his i-onsins is the collaj^se of his brows. These ridges, 
forming a massive bar in the Hhoilesian or Solo men, an,d a double- 
humped arch over tlie (*yes of the Neancha thals, (Mi ly and late, have be- 
come true Nostigt's, mere adornments of llu* fon'head itself, in ourselves 
and our late rieistocene fori'l>ears. Hie sinusi\s, or flat cavities within 
the frontal bone, are also fairlv small; but here it should be remarked 
that there is no mtv strong comiectioii in si/c lu^twecn sinus and ridge. 

It is the bonv brows themscl\i\s which ha\e subsided so definitely, 
and in doing so they ha\e separated into two portions over each eye. 
These you can feel voursell \\ith vour fingtas, if vou ar(‘ neither 
excessively vonug nor c\ct\ssi\t‘l\ lc‘miinn(\ in whic-h case vour fore- 
head may be smooth as an i\gg. The main brow clcmcMit is a short 
oblong mound slanting upward and awav from tlu' mid-liiK‘, on (*ithcr 
side, so that the two sides together UmuI to form a W in the middle, 
oxerlying only th(' imu*r part of each e\e soekc't. ( 'FIk'sc hax(' no 
correspondence with xour e\er\da\ “cM-brows" or snpt*reilia, but li(‘ 
abo\e them.) In addition, at tiu* ouha* np[)er eonu'r of the socket on 
each side there is a more modest spelling tir none at all. Hiis is 
si‘parated from th(’ central pait b\' .i groo\(‘ mnning inward ov(M’ llu* 
edge of the orbit. And it is this giooxe whieh m.ikc's a good dis- 
tinguishing mark of sapiens man, for such a s(‘|)aration is absent in 
the continuous brow overhanging the i-ves of ('\eiy otlu'r member of 
the human familv. 

There you have Homo sapirfts. And then* \on lia\e the men of tlu* 
present, and the men of tin* Upper bah*()lithie. vSona* of the lattt*r, liki* 
the Pfedmost skulls, had fatlu*r stiong brow ridges, it is trm*, but there 
are ecpially “primitixe*’ 1111*11 todax. And (he (ao \Iagnon pi'ople had 
just the broxvs on<* xx’oiild find in a large ndnisl man of todav. Although 
it is easy h(*re to fall into the (‘iror of thinking xv(* onrselxes are perfect, 
or that (‘xolution clearlx had us in mind all the time, it is not unfair to 
say that Homo sapiens sec'ins to haxe finislu'd up all the unfinished 
business of human progress in the Pleistocene. 

For (*\ample, the earlx cuhominids, the Java men, had |)a.sscd beyond 
the australopith(*cine nncertaintx as to some details of the skeleton 
and had perfect(*d the upright jxisture, establishing the very same 
skeleton that xve havt*. They had, however, small brains and still 
powerful jaws-the trend to brain increase had only just started. In 
the middle range the Neanderthals and tin* Hhodcsians (actually very 
recent) had arrived essentially at a brain to meet the needs of a man, 
a brain about as large as ours. But they had only just b(*gun to remodel 
the skull and to let teeth, jaws, and face fall back to the more modest 
size which is all that is n(*ed(*d in an animal who can cut his meat and 
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cook it. Finally, although the new styling is suggested in the early 
Neanderthals, it really nMnaiiied for sajneiit man to contain the en- 
larged braiti in a more (*conoinicaI en\ elope: high<'i, thinner, more 
globular by \irtu(' of a rising fon^head and ronndc'd back, and alto- 
gether more simply balanc(’d on tlu* spine. At the same lime the lesser 
d('mands of chewing had allowed the face to b(' ])nllc*d back under the 
smoother brow and forehead about as far as is anatomically possible. 
All the little* traits I have meaitioned throughout only express these 
trends anti stag(*s. 


A Lillie Varielv 

At any rat(*. Homo sapiens represents, I believe, the emergence of a 
well-defined tyjK*, th(‘ establishment of a distinct strain. He should be 
considered in this light. He does not now oxerlap the main groups of 
other miMi or rt‘prodiiee, in indixiduals or tribes, their distinguishing 
traits. Certainly lu* is wid('lv different from the curious cave Neander- 
thals nf Fourth (daeial, (‘\en if he has some slight likenesses to 
their Third Interglacial forerunners. But his physical distinctiveness 
does not in ilst*lf sav how long ago he came into existence as we know 
him. That will b(' our iu*\t problem. 

Back to the eavt's, and a gencTal look at the Knropeans of the time. 
Tall or short, tlu'v all shari'd a kind of ruggedness and large size of the 
skull, *a si/e which is matched nowhere bv whole populations and is 
approached onl\’ bv the Scandinax ians, or the Irish, or the original 
Anglo-Saxon iiuaders of Fngland. What d()(*s this ruggc’dness mean? 
A NeandcTthal h'gaex ? B has bc‘en argued that some, at least, of the 
Uppei Ptileolithie nu‘n e\olxed straight out of tli*’ Neanderthals in 
Fairopc* and that the* Prc'dmost txpe xvas transitional w’ith its short stat- 
ure* and wi‘ll-mark('d brows), the* (iro Magnon specime^ns bt‘ing a later 
and moie lullx modt'in stage*. Othe’rs, h()we'xc*r, themght rather that the 
earliest iinadc'rs boie the* brunt ol ceintaet x\ith the Nc'anderthals and 
so had some aetUid mixture* x\ ith them. This is opposed by the facts: 
the Lautsch skulls are* c*ntir(*l\' non-Nean(l(*rtlial. So I doubt both 
possibilities. The* truth is that all the nc'xv pc'ople arc pc'rfc'ctly good 
specimens of Homo sapiens as I haxe defined him. They do not look 
part Neanderthal, as you might expect from such propositions as I 
liave mentioned. Nor do the nc'xv p< ople even shoxv much variation. 
Surprisingly homogeneous, most of the many skulls are cle^se in type 
to the “Cro Magnon,” xvith a minority forming the long-skulled, narroxv- 
fac(*d Combe Capelle lot. 

But there are also a couple of possible oddities. One is the Chancelade 
skeleton of France, belonging to a late Upper Paleolithic stage, the 
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Magdalenian. Against the background of half-frozen Europe, his tools 
and way of life originally gave a faint suggestion of the life of the much 
later Eskimo of the Arctic. And the skull of this man, who^was short 
in stature, suggested an Eskimo also, and thus the arrival of members 
of the Mongoloid stock. Once made, the suggestion became a rolling 
snowball. Like an Eskimo’s, the skull is long, narrow, and pitched to a 
high keel in the middle; the face is broad and the nose is narrow; the 
jaw is broad and strong and is furnished on its inner surface, below 
the cheek teeth, with lumps of extra Iwne, common in Eskimos and 
believed to be a response to long-continued heavy chewing. List all 
these things on paper, and you have an Eskimo. Look at the skull itself, 
and you have ii(' such thing. With all these features it still looks like 
a European, albeit one with broad cheeks. So strike this “Eskimo” from 
the list of possible foreigners. 

A more puzzling case is another pair of skeletons, probably mother 
and teen-age son, found buried together in the Grotte des Enfants, 
one of the Grimaldi ca\es on the Riviera just at the Italian border of 
France. The skeletons have been called tlie “Grimaldi Negroids” be- 
cause, while also showing a strong family likeness to one another, both 
have a Negroid appearance and Negro skull traits. Without getting 
ahead of things, I may say that it is quite inexplicable how an isolated 
pair of Negroes might have got to this place at this time. The whole 
matter is probably a coincidence. For one thing, it is believed that the 
Negroid look of the mid-face is due to breakage and inept reconstruc- 
tion, which has never been corrected. Rut this does not explain the 
other Negro traits: upright, rather bulbous foreheads, large teeth, low 
and rather receding chins. To an eye familiar with the crania of differ- 
ent races, these, and general appearances, are striking. However, here 
again we have a list, on paper, of “Negro” traits, like the “Eskimo” 
traits of the Chancelade Man, so let us put the Negroids on the dubious 
shelf and not go theorizing on them alone. Doubtful cases of fossil man 
have had a way of resolving themselves in favor of the less fantastic 
probabilities, as we shall see again. It pays to be conservative. 

And the conservative position is to view the Upper Paleolithic people 
as Whites, coming in and dis[K)ssessing Neanderthals. Of course, this 
eviction did not happen overnight. Nor do we know how it happen^, 
and whether we may imagine the two kinds of man doing battle to the 
death. But almost certainly they did not. The newcomers might, in 
fact, have extinguished the Mousterians simply by more successful 
hunting, getting the game first. But the two might have met, even 
peaceably, and with some slight interbreeding; however, in Europe at 
least, the probabilities are against more than this. For they would have 
been naturally hostile competitors, having different ideas and speak- 
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ing different languages, like the Navahos and the Pueblos, or the 
Iroquois and Algonquin— and we should not suppose that such tribes 
were any more open-minded about foreign competition than we are. 
Furthermore, there were probably important spots, avenues of game, 
or critical passes, such as the meeting of valleys at Les Eyzies. There 
must have been real rivalry for command of these, just as bands of 
Australian aborigines view infringement of their rights to water holes 
as a fighting matter. 

You could write a novel about this, and people have done so. But 
these must remain novels. We only know that Homo sapiens came to 
stay, and the Neanderthals vanished. 




15. EARLY SIGNS OF MODERN MAN 


TTHEHF, DID llu* iisiirp(Ts conu* Ironi? How long had they existed? 
1 am not asking siinpl\ whore (lomhc C’apelle Man was in 35>ooi B.c. 
Rather, we here face tlie whoh* question ol the origins of Homo sapiens, 
already tonchc'd on in eonneetion with the now-disinissed Galley Hill 
skc'leton and the iincommnnieatne Kanain jaw. 

It is the worst pr('sc*nt problem in om e\olntion. Oi course, there are 
plenty of other p(*rple\iti('s in onr past. W'e ha\e no answer as to just 
what onr kite Pliocene ancestois wt'ie like. However, at the moment 
we ha\(' no homimd fossils fiom that time either, so w'e need not 
])other onr lu'ads about it much, lint lor the late Pleistocene w'e have 
all the \t‘and(‘rthal lossjis .md all thi' Upper Paleolithic fossils, and a 
number ol others, )iist about to be intioduci’d. Yet th(' problem 
obstiimtelv rcMiiains unsolvc'd. Who aie wc'— us, oni selves— and w^hat 
have W(* to do with \(\md(‘ithals.-^ Have the two kinds of man any 
conneclion? Here tlu‘ .inlhiopoloiiists* div ide, (hough less sharply than 
tlu'V onc(' did. 

OiK' sc-hool thinks on llu' whol(\ “No ’ M’hik' the Veanderthals w'ere 
becoming mon* “Neaiuh'i thali/ed,” with a still mo'i* protruding face 
and a mon* point’d back to the skull, (he essentially different high- 
sided sapiens skull was b(‘comiiig moie delicate ot blow and shrunken 
of lace, in some clc'ailv separate area of the world. (The two strains 
may, hovviwiM*, hav(' mingled later on at one or more points.) 

The otlua* school thinks, on the whole, “Yes.” The Neanderthals of the 
Third Interglacial, with somi' “modern” traits, were a common parental 
stock, which bi'canu* geiu'ialh more progressive or “sapientized ' some- 
where to llu* east, while in the west its Fairopean segment, in particular, 
executed an extraordinarv exolutionarv maneuver and produced the 
extremi' Neanderthals ol the caves. 

The problem cannot be seen, much less solved, simply from what I 
have related in th(' last two ehaph'is. There I deseribed in broad out- 
line the two great human groups ol luirope, which can be strictly 
defined as Neanderthal and Upper Paleolithic. The first, we saw, begins 
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in the Third Interglacial, and flourishes in Europe, North Africa, and 
western Asia for perhaps half of the Wiirm, or Last Glacial phase. 
About 35,000 B.C., the crucial date, it gives way rapidly to Homo 
sapiens in Europe. After this point in time, we know of no other kind 
of humanity surviving elsewhere in the world (though Rhodesian 
Man must have carried on, as a type, to just about the same point). 

To this picture, in the time before 35,000 b.c., we now must add a 
whole series of facts and finds which have to be woven around and 
through the homely fabric I have so far presented. Some of these finds 
are of outstanding importance, and all of them must sooner or later 
be explained before the main problem is answered. They change the 
picture from simple to complex. But, then, we should never have 
expected our history to be a primer for children. 

The question on which these further fossils bear is this: do they tend 
to show that Homo sapinis was present, or was evolving, at a time 
well before his Fourth Glacial entrance into Europe? Do they thus 
show that he is actually a strain quite separate from the Neanderthals 
I have described? You will remember, from Chapter 9, that in the 
nineteenth and early twentieth centuries there was a procession of 
false witnesses to the great antiquity of Homo sapiens and that the 
last of them, the Galley Hill Nfan, collapsed not long ago in a cloud of 
fluorine ions. The long and heated argument over them in those days 
was due to everyone’s realization of their crucial nature: if legitimate, 
they would have proved that a fully developed line of modem man 
existed at the same time as the ^Neanderthals, or Rhodesian or Solo 
Man, or even Pekin or Java Man, and that this line was therefore not 
directly descended from any of them. 

Actually, such claimants, or at least cases which keep the question 
open, have not been entirely banished. As the older ones, with defec- 
tive identity papers, were erased one by one, a few new possibilities 
appeared whose meaning may not be clear but whose authority is of 
quite a different kind. Let us begin with the two oldest skulls ever 
found in Europe, the very important women of Swanscombe and Stein- 
heim, from the later Second Interglacial. 


Steinheim and Swanscombe 

Steinheim is north of Stuttgart, in western Germany. The skull was 
by itself, with no lower jaw and no other bones. Badly damaged 
behind the left eye, it also had a sizable hole in the base— brain eaters 
again. It came from twenty feet down in a gravel pit near this town, 
in 1933, following a twenty-year vigil by Dr. Berckhemer, like the 
vigil of Schoetensack at Mauer. The gravel is now accepted as being 
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of Second Interglacial date. So the Steinheim Woman lived a very 
long time before the opening of the Upper Paleolithic and also, on the 
scale of Plciistocene time, a very long time before the first Neanderthals 
of the Third Interglacial as well. She has been generally viewed as 
an early Neanderthal, but this gap ol time is so great as to halt any 
such ready judgement. 

Could she be a grandmother of Neanderthal and sapiens together? 
She looks in both directions. Her skull was low, and various estimates 
of her brain si/e average something like 1150 cubic centimeters— small 
by modern standards, but not e\lraordinanlv so tor a woman of no 
great bodily bulk. At the same time, her brain case had contours 
reminiscent of ours: flattish on the sides and gently rounded in the 
profile of the back, with an honest forehead in front. Here is an im- 
pression of modernity quite different from either the Neanderthals or 
such thick-skulled creatuiH's as the men of Pekin. 

But she was ol)viously Miss Middle Phastocene in other ways. Al- 
though she is missing her front teeth, these seem to have been of 
generous size, and the conformation of her upper jaw as a whole, 
especially in the fore part, has a NtMiiderlhal look. But her back teeth 
appear modcTii, and they do not suggest a heavy lower jaw. 

Her nose was broad. And Iut brow's were large and heavy. Still, 
these brow's lacked the' clear double-arched type which is such a 
character of the Neanderthals; tlu'y were slightly separated over the 
nose land thickest at their outermost portions. Also, her face has not 
the forw'ard thrust of the NeandiTthals, one of their most notable 
features. 

How do you score her? Fairlv esenlv as betw'een sapiens and 
Neanderthal, but not .specifically like either and rather more primitive 
than both. Take her as a common ancestress, it you wdsh, but remem- 
ber that this is provisional. On balance, my own feeling is that she is 
more like us and that she is no Neanderthal, resembling the latter 
largely in being primitive. 

The Swanscombe Woman was more perfectly dated but less 
perfectly preserved. If you w'ant to go to Galley Hill, you take a train 
from London down the Thames beyond Hartford, and get off at 
Swanscombe Halt. Here the river dropped a long and complicated 
series of gravels, as it rose level a hundred feet above today’s stream in 
the later part of tlie Second Interglacial. The Barnfield gravel pit 
(near the Galley Hill pit) exposed a w^all of these gravels forty feet 
high. This pit has yielded hand-axes of the Acheulian variety, showing 
several stages of their long development, in successive layers in the 
gravel. In fact, hert' is a classic example of the neat labeling and 
storing of man-made tools which geology is sometimes good enough to 
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provide. The place has long been infested with archaeologists, both 
professional and amateur, and it was one of the latter, A. T. Marston, 
a dentist, who first found the Swanscombe skull. „ 






The Steinhcim and Swanscoml)c skulls. Above, •Steiiiheim. Below, 
the Swanscombe bones assembled in side and rear views. The 
profile shows Breitinger’s restoration of the missing parts. (The 
temporal bones of the Swanscombe skull are not present, so 
that the parietal bones appear to overhang the occipital on either 
side.) From casts and photographs, also following Breitinger. 
a natural size. 

Geologically speaking, this is probably the best dated object in 
history. Mr. Marston, by keeping an eye on the Barnfield pit, recovered 
an occipital bone in June 1935. It was in excellent condition, but 
separated from the rest of the vault. Evidently, the skull of a young 
woman, only just adult, had come apart along its sutures, or Seams, as 
it washed down the Thames not long after the death of its owner. 
Marston found the bone in the lowest of seven distinct layers of the 
Upper Middle gravels, a layer from which have regularly come hand- 
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axes of the Acheulian III stage. Removal of gravel went on, with Mr. 
Marston never far away, and in March of the next year, from a spot 
eight yards ^way in the very same seam, there came to light the left 
parietal bone— the left side wall and top— of the same skull, also well 
preserved and fitting the occipital bone neatly along their common 
edge. From then on, the remaining gravel at this locality, bearing the 
important seam, was reserved from commercial use, to be examined 
only by professionals and qualified amateurs. After twenty years Mr. 
J. Wymer and Mr. A. Gibson found the parietal bone of the other side, 
in July 1955— again in the same level. Now nobody needs three birth 
certificates to prove her age, but that is the kind of certification in 
depth which we have for the woman of Swanscombe. 

Aside from being such a true-blue early Englishwoman— the earliest, 
and the only one prior to Upper Paleolithic times— what are her 
particular attractions? They are her strong resemblances to ourselves, 
as tar as one can tell from the back half of a skull, without frontal or 
temporal bones: vertical and moderately high sides, with a well-marked 
higher rnid Unc, and a rounder occiput. In spile of the incompleteness, 
there is no confusing her with the other kinds of men you have met: 
Java, Pekin, Rhodesian, or Neanderthal. 

But this back half of the skull is also that part of the big-browed 
Steinheim specimen which seems most “modern.” And it was recog- 
nized from the start that the two could not be definitely distinguished 
from one another. The importance of the Swanscombe skull is that its 
likeness to sapient man is perhaps even more emphatic than in the 
case of Steinheim. The brain si/e (uncertain without the forehead) 
would have been about 1300 cubic centimeters, close to modem female 
figures. Only in a certain lowness of the vault, with thicker bones and 
and unusual breadth across the back, does the Swanscombe skull suggest 
something different from and earli(T than ourselves. 

The missing forehead, of course, would tell the rest of the story. 
In fact, recovering the second parietal bone of the skull in 1955 was 
something of a disappointment; what everybody prayed for was the 
frontal bone. That bone must be, or must have been, somewhere in 
the gravels, and its finding is devoutly to be wished. Was Miss Swans- 
combe large-browed, like Fraulein Steinheim, or was she small-browed, 
like us? 

This has been long and fervently discussed. Her strongly sapiens- 
like look, from back and side, always suggested to the eye (certainly 
to mine) a modern-looking forehead profile and brow ridge. Yet, in 
the first study made of the skull and published in 1938, Le Gros Clark 
and Morant thought that the fore part might have been massively 
developed and that the skull was sufficiently similar to Steinheim so 
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that the two might represent the same human population. And after 
a generation of talk we seem to be back at this conclusion as the most 
likely one. • 

Dr. Breitinger of Vienna, in a most painstaking comparative analysis 
of form and measurements, has lately concluded that a large brow is 
more likely for Swanscoinbe than a small one. Furthermore, for most 
of the years since its disco\'ery, the Steinheiin skull was believed to be 
significantly later than Swanscoinbe, probably Third Interglacial, and 
thus closer in time to the Neanderthals. Now it is accepted to be of 
the same early date as Swanscoinbe. This again reasonably suggests 
that Steinheim h id less of a possible close connection with the Nean- 
derthals, and more with Swanscoinbe; that there is in fact no basic 
difference between the two crania. 

None of this actually proves anything. Dr. Henri Vallois, for one, is 
not impressed and continues to point out that tluTc are distinctions 
between Steinheiin and Swanscoinbe, with tlie former appearing the 
more primitive. He does not belie\e it has Ihmmi demonstrated that the 
Swanscombe forehead was large-browed. .And as long as the frontal 
bone remains a fugitive from science this can never be settled. But 
the Steinheim forehead is present. It seems most discrei't to assume 
that these two earlv skulls wt^e indeed of the same stock, until it is 

i/ 

proven otherwise. 

Together, they proclaim the emergence ol a l)rain case with the 
basic contours of Homo sapiens, in the Second Interglacial, whcai the 
Pleistocene was only half over. Also, it is difficult to Imagine such 
skulls, judging from their, form and muscle markings, having been 
equipped with jaws as heavy as those from Pekin, or Ternifine in 
North Africa (the latter admittedly earlier). I said before that human 
development during the later Pleistocene .seems to have arrived at 
key stages: final enlargement of the brain, as in the Bhodesians and 
Neanderthals, and a lightening up of the structure and face in Homo 
sapiens. But here we have brain cases of virtually modern size and 
shape in the Middle Pleistocene. And that, as long as her face escapes 
us, is the main meaning of the Swan.scombe Woman. If she and Stein- 
heim are compared to tlu' Pekin men, it is clear that th('re were already, 
on the Second Interglacial .scene, not only two quite different kinds of 
humanity, but even two difFer(‘nt stages of development. 


The Fragments from Fonlechevade 

As we move on into the Upper Pleistocene (meaning the Third 
Glacial and later), we come to signs of more definitely sapient skulls. 
One bone, of probable Third Interglacial dale, but possibly older, was 
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found at Quinzano, near Verona. It is a lone occipital— the back and 
base of the skull only— which recalls the Swanscombe skull in its 
breadth ami thickness and in its non-Neanderthal appearance. The 
same likeness recurs in two other important fragments from the 
Fontechevade Cave in central France (Charente), fragments which 
also demonstrate that early skulls do not have to have big brows. 

This, like other French caves, was used in the Fourth Glacial by 
a whole series of occupants, up to Magdalenian times, the final phase 
of the Upper Paleolithic, and back to the Neand(*rthals, whose Mous- 
terian implements lay just above the cave floor. Or rather what seemed 
to be the floor; it was a hard stalagmite base running from the cave out 
over the slope in front of the cave mouth as well. But Mile. Germaine 
IIcnri-Martin, an archaeologist and the daughter of an archaeologist, 
decided that this apparent “floor’ would b(*ar looking under. In 1947 
she succeeded in g( 4 ting through it, to find seven more meters of 
deposits, containing tools of the Tayacian industry and the bones of 
warm- weather animals, especiallv Merck’s rhinoceros. This material is 
of Third T’»t^rglacial date, and not late either. And embedded in the 
same deposit were parts of two skulls: a patch from the brows of one, 
about the size of a silver dollar; and most of the top of another, this one 
showing signs of ha\ ing been burned in a fire. 

There is enough of the second skull to tell a good deal. The brain was 
probably over the 1450 cubic-centimeter mark, that is to say, above the 
average of European men of today (the sex of the owner cannot be 
told). In its outlines the vault of this skull is indistinguishable from 
modern man, although it is definitely thick and is particularly broad 
across the back, just where it is broken. It quite surely had the same 
rounded posterior profile that we have, with no hcc^vy ridge for the 
neck muscles— but this would apply to the Steinhvim skull. In the 
front the forehead is broken halfway down, but fortunately there ap- 
pears, in the broken edge, the very top of the hollow of the frontal 
sinus. This shows the din'ction the lower profile must have taken, and 
this profile could not have ended in a brow of the typical Neanderthal 
style. 

But we need not depend on this skull for such information, because 
the other individual shows exactly what the brows were like. This bone, 
too, is thick, though less so than the other skull, and midway between 
the thickness of modern skulls and those of Neanderthals. The brow 
ridge is clear to see: it is slight and just about what would be typical 
for a woman of today. 

Now this is sensational evidence. If there is one constant feature of 
the Neanderthals early and late, it is the heavy curving brow, and the 
Fontechevade skulls certainly lack it. Tlicy are therefore damaging 



222 EARLY SIGNS OF MODERN MAN 



The Fontwhewicle finds. Lett, the skull cap of Fontechevade II. 
This .shows how the position ot the irontal sinus can be told. This 
would be in an im[X)ssible [K)sition (too far back) if the foiehead 
were reconstructed like Neanderthal Man's (outer dashed line), but 
is in appropri.ite position for a forehe.id of modern shape (inner 
dashed line). natural size. 

Right, *the forehead fragment of Fonttvhevade I, half natural size. 
In the front view (left), the vertical line is the mid-line; the dashed 
line shows where the cross section (right) was drawn, i centimeter 
to the side, near the inner corner of the eye. This is where the brow 
ridge is normally most projecting, and the cioss section shows both 
the slight development of the brow and the fully developed sinus 
inside. Below, a diagram of the Fontechevade cave. The shaded 
area is the Moustciian and Upper Paleolithic levels, above the 
stalagmitic floor. Dots show the position of the skull parts, in 
Tayacian cultural remains below the floor. All after V^illois. 


to the hypothesis that Homo sapiens as we know him did not exist in 
the Third Interglacial, before the h(*yday of the Neanderthals. How 
damaging they are is seen from doubts that have been voiced about 
them. It has been wondered whether there might have been some 
mistake in the diggiqg or in the date. But Mile. Henri-Martin is no 
amateur digger, and the bones have been given the F test. Their 
content of fluorine is of the order of the animal bones in the lower 
layers where they w'ere found, and greater than that of bones from 
above the stalagmite floor which .sealed them over. (In any event, in 
the spot where Mile. Henri-Martin was digging, outside the present 
cave roof, all the layers above the stalagmite had been removed long 
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before by earlier diggers, so that there was nothing higher up to get 
accidentally mixed with the layer below. ) Thus there can be no doubt 
as to the agfi of the animals and tools below that floor, and hence no 
real doubt about the skulls. 

It has also been charged that the evidence of the brows is not 
conclusive. The brow region is missing, alter all, on the larger skull. 
As to the smaller fragment, it has been asserted to be, not from a 
full-grown, modern-looking woman, but only from a young individual, 
still immature, in whom the characteristic Neanderthal brows might 
later have developed. But Dr. Vallois of the Musee de THomme, who 
has the bones in his care and has written a monograph on them, rejects 
this whole interpretation completely. This is mainly because, moderate 
ill thickness though it is, the frontal fragment has a well-developed 
frontal sinus, which would not yet be present in a young child. Even 
this important evidence is hardly necessary, for the Neanderthal 
skulls show that their distinctive brow began to develop early in life, 
since it can l>e recognized for what it is in boys like the one from 
Teshik-Tash. And so it will take something quite extraordinary and 
unexpected to dislodge the Fontechevade pair from their position as 
people of sapient skull form, present in Europe as early as the first 
Neanderthals, and probably before. 


Kanjera Man 

None of us is perfect, especially if *ve are Lower Paleolithic fossils. 
If this applies to Ssvanscombe it also applies to the Kanjera skulls. 
But at least these have brows. Their imperfection is '»nly a continuing 
lack of absolute assurance as to their age, but the idence is good 
enough to make them important. 

Kanjera is close to Kanam, in Kenya on the easlern shore of Lake 
Victoria, where L. S. B. Leakey, curator of the Coryndon Museum in 
Nairobi, found the Kanam jaw fragment. At about the same time 
( 1932 ) he picked up a number of fragments of four skulls which had 
washed out of the ground (and been trampled by cattle), fortunately 
finding some pieces still embedded in the soil. Leakey at the time 
believed them to be Middle Pleistocene, from the associated animals, 
and drew attention to their importance. For they are unquestionably 
entirely like modern man, except for ber g a little thick: the brow parts, 
present in two of them, and the canine fossa, or depression in the 
cheek, present in one, as well as the whole forni'of the skull, are in 
each case perfectly “sapiens,” with no resemblance at all to other 
forms of man, and with no suggestion whatever of Neanderthal re- 
lations. 
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When these skulls were tossed into the ancient debate about the 
antiquity of Homo sapiens, instant doubts were voiced as to their 
authenticity. Perhaps Leakey was wrong, and later man 'and earlier 
animals had washed out together from different deposits. An actual 
visit was made to the site but, principally because of rapid erosion, 
the exact spot of the finds could not be located, and the investigators 
placed the Kaujera fossils in the dubious category. 

Since that time, however, it has become apparent that Leakey was 
right as to the bones' \alidity. The skull parts are in precisely the same 
state as the fossil animals found at Kanjera. That is, (hey are densely 
fossilized and luavy (although fossilization would have bt'en rapid 
here in any case) and with the same materials adhering to them. 
Furthermore, Oakley has tested all the fossils by the method of uranium 
estimation, finding no discrepancy betwi'cn the human and the animal 
bones. Finally, there is onK one deposit at the spot, not several of 
different periods; and so there is no real reason to suppose that the 
human remains got washed in somehow from a youngcT deposit lying 
higher up. 

The situation, therc'fore, is this. There can be litth* serious doubt 
tliat the Kanjera skulls are true' fossils of the deposit. Tlu* remaining 
question is simply the age of the deposit itself. The animals have a 
Middle Pleistocene look to them, with giant baboons, giant sheep, giant 
w\art hogs, and straight-tusked elephants. The ratlu'r primitive hand- 
aves also look earlv. But the deposit it.self is considered Third 
(Kanjeran) Plu\ial, corresponding w'ith the Third Glacial of Fairopc*, 
which is early Upper Pleistocene. It would s(‘em difficult to make the 
whole thing considerably younger than this. So Iutc is evidence, which 
cannot at the mom(*nt be denied, tor modern men in East Africa, 
distinctly older than tlu* Third Interglacial NcMucUTthals of the north. 
Sooner or later, the tine age* of the Kanjera de*posit will be known. 

The Skull from Floris’ Spa 

Florisbad Man is another skull of unusual importance. It might be 
contrasted several ways with the* Swanscombe skull, as being vt'ry late 
in Lower Paleolithic times instead of very early, as presenting just 
those parts which are missing in the* Swanscombe skull, as being differ- 
ent in ‘TaciaF type, and as bi*longing tei the far south rather than 
the far north. It came to light in 1932, at a place thirty miles north- 
west of the city of Bloemfeintein in the Orange Free State, Union of 
South Africa. Florisbad, a spa, has a lithium spring which for a long 
time has been bringing warm mineral water from far down, drying 
up for periods, and then coming to life and producing springs and 
geysers, forming new eyes and leaving olc^l ones dead. 
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The deposits it has laid down are complicated. Its lower layers 
have yielded extinct animals, stone tools, and a skull. There are four 
layers in pajrticular, dark in color and consisting of clay or sand which 
must have accumulated at different times when the spring was in less 
active moods. Other evidence in the soils shows dry and wet periods 
in the general region, though study has not yet made clear whether 
these represent the end of the Pleistocene, or come after. However, 
the latest Carbon 14 datings of the dark layers give them increasing 
ages from above down, with the lowest at 35,000 b.c. 

In this layer occurs a rather baflling stone industry: it looks like the 
end of the “Earlier Stone Age” (suggesting a time just about like the 
“Rhodesian” Saldanha skull), though nobody has identified it properly 
yet. Just under this layer was the skull. It lay in a pocket to one side 
of an extinct eye of the spring, and so it must have tumbled in some- 
how and been washed around, but there seems to be no doubt that 
this happened before the critical layer had formed. So the specimen 
seems to be not younger than the earliest sapient men of the Upper 
Paleolithic of Europe. 

At first glance the skull looks primitive, because of its heavy brows. 
And yet it can only be classed as Homo sajnens. Large though they 



The Florisbad skull. The back part of the skull and the upper jaw 
arc restored, but the region of the nose and cheek show the form 
of the face. After a cast and photographs. natural size. 

are, the bony brows have that specific character, so different from 
Neanderthal Man, with a slight notch ng over the nose, and the di- 
vision on each side into inner and outer parts, by a barely detectable 
cleft. In this, and in general appearance, the brow region might be 
described as just what you might expect if you could command this 
region to become bigger and more expanded on a modern skull, until 
it went beyond the limits of anything seen today, or elsewhere in the 
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Upper Paleolithic. This primitivi/.ing does not produce a Neanderthal 
man, but only a particularly primitive sapiens, judging by appear- 
ances. 

In its other parts the specimen is less unusual. The face, though 
broad, is like other sapient men, lacking the large rounded eye sockets 
and big nose opening of Neanderthal or Rhodc'sian, and having in- 
stead a marked canine fossa and the remnants of a relatively high 
nose. It seems to have had a non-receding nasal root at tlu' start of the 
bridge, and it is known to ha\e had a large nasal spine, to support 
the base of the nose, before this got broken oft and lost while it was 
being examined by an eminent anthropologist, now deceased. 

The brain case was relatively low, and probably broad, though 
the whole back and most of the sides are missing. It was not, at any 
rate, like Swanscombe, or Kanjera, or the European Neanderthals. 
Altogether this child of the spring water is not easy to interpret, all 
by itself. But it does seem to give us a member of Homo sapiens 
who is positively as ancient as any of the Cro Magnon people— perhaps 
much more so— and who li\'ed far away from the scene of Neanderthal 
development. 

The Oven and the Kids 

The piece de resistance of this whole discussion is the Near East, 
on the Mediterranean’s eastern shore. Here, for tlu' end of the Third 
Interglacial, and the ('arly Fourth Glacial (lime of the late Neander- 
thals), we face a situation as confused as that in western Europe 
was simple— a good lesson on drawing world conclusions from one small 
part 

Plentiful stonework from the region shows a long succession of 
Levalloiso-Mousterian remains, of general kinship to the European 
Mousterian. But this basic culture is interrupted by layers carrying 
what seems like a too-late Acheiilian, hand-axe culture, and by others 
with a too-early Upper Paleolithic, “Pre-Aurignaciair’ blade industry, 
all these cultures overlapping in most unorthodox fashion. And the 
fairly plentiful human bon(»s arc also strangely intermediate between 
Neanderthals and men of our kind, reaching almost from one to the 
other. 

The great finds were made in 1931 and 1932, by a joint Amcrican- 
British expedition digging two caves on the slopes of Mount Carmel 
in Palestine, })Oth of which were* occupied by man in the early stage 
of the local Last Pluvial, i.e.. Fourth Glacial. One cave, Mugharet 
et-Tabun (Cave of the Oven), yielded the skeleton of a woman, 
a palpable Neanderthal. She had the low skull, arched brows, and 
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broad mouth of her European Neanderthal relatives. The back of her 
head, however, was rounded, not pointed. Also, she was rather delicately 
built, perlmps in likeiu^ss to the earlier Neanderthals, perhaps out of 
mere feminity. The same level in the same cave contained the robust 
jaw ol a man, essentially of the same type as the woman, but with 
rather a good chin lor a Neanderthal. 

The Cave of the Kids, Mugharet es-Skhiil, was one ol anthropology’s 
great finds: it contained ten buried skeletons, in difterent states of 
repair and in a densely cemented matrix, difficult to work. These 
people lived subsequent to the Tabfiii Woman and her companion 
with the big jaw; not much later, probably, but following some kind 
of climatic interval which saw the disappearance of hippopotamus 
and rhinoceros from the area, along with some other animals, and the 
new appearance of others still. Tlu* pef>pl(' themselves were of a differ- 
ent kind, approaching closely to Homo sapiens as we already know 
him. Skeletally they wen' tall, stiongU built but CiCan-limbed, and so 
quite unlike their hulking contemporari(*s of the cold northwest. 
Iliere • faint suggestions of skeletal relationship to Neanderthals, 
such as relatively short forearms with somewhat bowed radius and 
ulna, but it would not be safe to look on these as something out of the 
lange of modem man. 

Their brain case was like ours in si/e and shape* high, flat-sided; 
and round, not projecting, m the rear. Hut the fore part of the skull 
weaft a Neanderthal look. The brows arc marked, and slightly Nean- 
derthal, though differing in being more like a pronounced shelf, not as 




Skhul V, best preserved of the skulls from the Skhul cave on Mount 
Carmel. Reconstiuction bv (Charles E. Snow. Drawn from the 
original. natural size.^ 
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heavy or bulbous as in Neanderthal men. The forehead, in one, is rather 
low and sloping; in another, of respectable height. In one, at least, the 
nose and mouth are full and somewhat projecting, in a sort 6f imitation- 
Ncanderthal form; howexer, the malar bones and the cheek arches 
are like ours, well angled and with a canine fossa alongside the nose. 
The jaw is intermediate as well. It has an abrupt angle, but one not 
resembling the Neanderthals, and it has some forward projection 
of the teeth, but also a definite chin. 

It is hard to assess these people accurately. They are surely closer 
to us than to an axerage Neanderthal, just as the Tabun Woman is the 
opposite. They are separated from us by the size and nature of their 
broxvs and by their remaining facial projection, and that is about all. 

These are not the only Near Eastern remains from the early Fourth 
Glacial. The Galilee skull, a frontal bone from Zuttiyeh, a cave on the 
Sea of Galilee, is Neanderthal-looking, but its broxvs bunch more to- 
xvard the mid-line, so that it is aberrant in this xx^ay. Another Galilee 
cave, Jebel Kafzeh, produced more bones, including one very good 
skull. These people recall the Skhiil tribe. The skull, however, from 
published photographs, shoxvs possible Neanderthal affinities only in 
its strong broxvs, the face being completely retracted like our own, 
and the vault departing from that of Homo sapiem in no visible partic- 
ular. 


First Look at a Problem 

Now, what are all these' Near Easterners trying to tell us? They do 
not, unfortunately, ansxver the problem I sketched at the chapter s 
beginning. Dr. Clark Howell, an outstanding expert on these (and 
other) bones, suggests that they show sapient man taking shape in 
the east, just before his move into Europe. Here, he believes, or near 
here, a progressive Neanderthal branch departed from the main stock 
to the west, north, and east of it, and evolved rapidly into modem 
man, through steps represented by Tabun and Skhul. Some of the 
Russian anthropologists have a similar hypothesis of late change, based 
on fragmentary skeletons found with late Mousterian culture in the 
Crimea. 

The general order of events seems right for this hypothesis. Another 
explanation, however, has had its friends (counting myself) from the 
beginning: the Skhfil people are a mixture. They are not the first 
of Homo sapiens; rather, this strain was already well established 
somewhere, and the men of Skhul are descendants of a colony which 
had come to the eastern Mediterranean and there mingled to a de- 
gree with resident Neanderthals like the Tfibiin person. 
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Some anthropologists deride this explanation of hybridizing as 
the easy way out I would not care for it either, if there seemed to be a 
better alteniative. But, even if it is the solution of convenience, it is 
no mere shot in the dark. Remember that archaeology has shown 
strange breaks in the succession. At some points a late Acheulian 
suddenly intrudes; at others a seemingly too-early Upper Paleolithic, 
a Pre-Aurignacian stone culture, appears and disappears again with- 
out continuing. These distinctions and replacements cannot be related 
to the several skeletons. But, at the best, they gi\e signs of quite 
different populations coming into contact lu're in the late Pleistocene. 
At the l(*ast, they show that the Near East itself \\as a zone exposed, 
if not to constant migrations, then to culture intrusions Irom different 
directions, which certainly implies contacts of some sort. 

Furthermore, th(‘ first of tlu' aljove thc'oiies sees the Skhnl cranium 
as the last stage in a Neanderfhal-sapiens transition— just before shed- 
ding the pronounced brows sersing as the last vestige of Neander- 
thalism. But tliese brows are the \(‘iv mark tliat the Fontechevade 
populat’on I.ad already definiteK got rid ot, many thousands of years 
before. Therefore, either the Fonteches ad(' skulls are browless freaks 
of the Third Interglacial, having nothing to do with the origin of Homo 
SiUpiciis, or else the Skhiil skulls are not squarely on the main line of 
human evolution. That is the choice. 

So we have, in this chapter, fragmentary evidence that the cranium 
ot Hdmo sapiens was in the making by at least the late Middle Pleisto- 
cene (Steinheim, Swanscombe b and had actuallv arrixed by the early 
Upper Pleistocene ( Fontechexade, Vaujera ). ()ne more little point. 
Later in the Pleistocene— shoitlv before the l^pper Paleolithic begins 
in Europe— xve see the slightlx crude Skhiil populaii ai, and also the 
F’lorisbad man of South Africa. The last, although as close to modern 
man as SkhCil, or more so, is quite diflerent in form, lie has this 
importance: he makes us xxonder xvhether it is right alxvays to think 
of the evolution of Homo sapiens as connected primarily with Nean- 
derthal Man. 




16 . OPINIONS, INTERPRETATIONS, 

GUESSES 


FiNDINO and studying IossII men is sometliinc; like a detec- 
tive story. Not ('iilirely. A story wiih'r can go on to the end, pin the 
crime on Winters, tlu* butler, and wind the whole thuig up with every 
clever little clue (‘lucidat<‘d. Hut elucidating human fossils is rather 
c'xasperating; our hands are tied until we find just what we need, and 
none of us is nkely to li\e long enough to ha\e a reallv good view of our 
ld(*istocene historv. 

In lact, we must realize that the finding of early man is still only 
in its beginning stages. (ai\('s in many piirts of the world have been 
industriously lootc'd, especiallv in Kairoue. Hut riser \alle\s, narrow 
ribl)ons of aneient human occupation, will from time to time \ield 
important specimens like Swanseoinbe. And vaster areas of lake shore 
once used by man now lie deepK byried in manv plac(\s, occasionally 
giving up priz(' fossils In blind luck, like the Kanjera finds, or the 
Midland, Minnesota, or "repexpan skeh‘tons in No»th America. There 
is nothing to do but In* patient, and to understand tunv very spotty 
the album of the past now is. 

Spottv but at the same time not blank. Like a junior stamp collector 
who is neither rich nor assiduous, but w'ho at least has an uncle 
living in Harbados, we can point to a few’ handsome pages: South 
Africa (and perhaps Hast Africa) in tlu' late Pleistocene, with a 
population of the Hhodesian type; Kurope and W'^stern Asia at the 
same time and earlier, populated bv the Neanderthals; and the Far 
East in the Middle and Lower Pleistocene, with the very satisfactory 
Java-Pekin branch of humanity. Still viewing things broadly, we know 
of definite stages of progress, from ti e man-apes, througii Java-Pekin 
(aptly called the “half-brains'* by my colleague (larleton Coon), to 
the Rhodesian-Neanderthal levei and finally sapiens man. Impor- 
tantly, it seems clear that some of these stages overlapped in time: 
man-apes with the Java men, and Svvanscoinbe-Steinheim with Pekin 
Man. We need go no furtjier than this to make it evident that the 
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AMER«C«N[ . WA05AKt EAST AND* ^.^<^1^.•.v.cMANCELA0E 
INDIANS SOUTH AFRICANS 


$OtO ' ■v'^ ’^RHPOKIAN 


CRD NAGNONS ^ 

“FLORiSBAP TOMBE CAPELLE 

NEANDERTHALS SKHQL-,. 

\ ^TABUN ) 

NEANDERTHALS / 

FONTECHEVADE 


<RABAT> 

CASABLANCA 


PEKIN 
* JAVA 


■JAVA 
MEGANTHROPUS 


KANJERA 

STEINHEIM- 

SWANSCOMBE 


TERNIFINE 

TELANtHROPUS 

jPARANTHROPUS 

I AUSTRALOPITHECUS 




HEIDELBERG 


? KANAM ? 


The fossil men plotted on a time thait of the Pltistottne ( The 
glacial and interglacial ptriods are shown as on page 142, with 
four main glaciations and the subdivisions of the last being indi 
cattd ) Where possible connections, as accepted in this book, aie 
shown bv lines, the degree of confidence attached to the con- 
nection IS suggested by the thickness of the line 


hominid population of the world was biokeii up into separate areas or 
branches, and that 111 some of them progress was early, in some late. 

Names and Their Meanings 

However, it is one thing to be able to break up the human popu- 
lation, and another to put it together again This used to be done, 
rather awkwardly, by assigning classificatqry Liiinaean names to the 
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fossils, but the custom was greatly overdone and ended with students 
arguing over whether Neanderthal Man should be Homo neander- 
thalensis, ox Homo primigenim, or Paleoanthropus. No handing out of 
names will disguise lack of real understanding of relationships. It 
was generally done by those who did not know when such names 
should be applied and when not. For example, Black named Pekin 
Man Sinanthropus pekinensis at a time when only his teeth were 
known, giving him a genus name. Sinanthropus, difiFerent from the 
genus Pithecanthropus of Java Man. Thus Black was implying that 
these two might be animals as different as dog and fox, and more 
different than lion and pussycat (both of which are Felis). But eventual 
knowledge of the two men made it clear that they had been much alike. 
In such a case, good zoological practice is to throw the genus Sinan- 
thropus out the window and put Pekin Man in the genus already 
recognized, possible as a different species. Pithecanthropus pekinensis. 

Actually there has been a general abandonment of the serious use 
of most such names. In this book I have avoided them almost com- 
pletely, lining collo(juial identifications like “Solo Man,” not to be folksy 
but to evade any suggestion of accepted relationships such as “Homo 
soloensis** the name generally used, might introduce. Dr. Weidenreich 
at one point stated that he rejected such implications himself but 
that he would go on using the Latinizations just as names, not as 
zoological classifications (their real pin pose), which I fear leaves a 
reader to draw his own confusions. 

Professor Le Gros Clark has attempted the sensible solution, which 
is to do what zoologists do: let a special name stand only when it can 
be backed by a “diagnosis,” a full description of the differences which 
s('t its bearer off from his rt‘latives. On such a b.isis, he preserves 
the Java and Pekin men as a real genus. Pithecanthropus, with two 
species, set off from other men ( euhominids ) by small brain size and 
by a number of definite' characters of the skull (for example, thickness) 
and teeth (for example, traces of a cingulum at the base). 

Homo he defines as another genus of larger brain size and variable 
traits, but with more “advanced” teeth on tlie whole, the canine being 
small and the last molar reduced. Of this genus, H. sapiens has traits 
such as I have already described, in rounded back, high forehead and 
retracted face, and of course chin and canine fossa. Le Gros Clark feels 
that the early Neanderthals, among which he includes Steinheim, 
Swanscombe, and Fontechevade, cannot be clearly separated from 
this species and should be l(K>ked on as continuous in development to 
man of today. The Wiirm I Neanderthals of the caves, however, with 
their flattened skulls and all their other peculiar developments, he 
views as a truly divergent branch which had become so distinct 
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pliysically as to be accorded a separate species, II. ncdtulcrthalcnsis. 
On other men, such as Rhodesian, Solo, or Heidelberg, he simply 
reserves decision, considering them too little known as yet for a more 
positive disposition. 

You can sec from this that Le Gros Clark is a principal proponent 
of the view whicli gi\es sapiens and the Neanderthals a common stein 
in the Third Interglacial and earlier. I have mentioned the arguments 
pro and con before, but this is indeed a careful and conservative 
statement of his, and one on which he himself is not ready to be dog- 
matic. 

Skulls and Thi'ir Sidiools 

Leaving names aside, other efloils to make a general scheme for 
the different men nsnallv biing ns right back to tlu‘ familiar problem, 
the emerg(‘iiee of Homo sapiens The suggestions ha\e ranged genei- 
ally between two poles: Homo sapuihs is (U‘sc(‘ndecf from all the 
men of the earlier paits ol the PleistoetMie— //omo sapiens is descended 
from none of the men ol the eail\ Pleistocene, but arose as still 
another independent line. .Almost e\ery anthropologist has offered 
his own particular hand-wrought \ersion ol what happened. lint W(‘ 
mav pick out about four or fi\t‘ patterns, or schools ol thought. 

One is the Pol\ph\letic School, identilu^l above all with \V(*iden- 
reich. Unman evolution progressed m e.ich corner ol tlu' world, es- 
sentially apart from what was happening in the othei corners. In (*ach 
corner the end result was ,(n advdncc'd foim, ii'cogni/(‘d now’ as one* 
of the living races of modern man. For e\ampl(‘, in java Me<^anthropns 
was the first ivcogni/able stage*, lollovvcci hv the rngg<‘d Pitlie- 
eanthropus (actuallv his cont(*mporar\ ) ol the Djetis fauna and then 
by the som(*vvhat less bc*stial (as Weideaireich thought) Fitlicean- 
thropm of the* Tiinil /one*. Much later in time*, but in dir(‘ct de.scent, 
W'as Solo Man, whose modt*rn prog(*nv is lonnd in the aborigines ol 
Australia. Betvve(*n these two lies \Vad|ak Man, whose' skulls wcTe ob- 
tained in Java l)y Dubois. Thc*y are l'ppc‘r l\ileolithic or later (prob- 
ably later), and much like skulls of living Australian natives, though 
distinctly larger, just as the Cro Magnons were larger-skulled than 
living Europeans. 

Similarly, Pekin Man, away in North (diina, led evc'iitually to the 
Mongoloids of Asia. Hhodc'sian Man was parent to the “Africans"; 
others sharing W(*idenreich\s cast of thought liave made Rliod(*sian 
Man lead specifically to the Nc'groes proper, or to the South African 
Bushmen. F’mally, the Tabun-Skhfd group was parental to the “Eur- 
asians,” i.e., the Whites. 
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Now Dr. Weidenreich allowed for various adjustments and correc- 
tives in this scheme. He granted that th(‘ late, Fourth Glacial, cave 
Neanderthals were directly parental to no one. He believed that 
evolution in some lines was probably speeded up, which would make 
possible a progressive Swanseombe skull and a retarded Pekin skull 
existing at about the same time. (I am supplying this illustration; 
Weidenreich remained dubious as to the nature ot Swanseombe and 
only made his statement in geiK'ial terms.) He also suggested that 
mixture and migration among the n‘gional stocks took place to some 
extent; and he assiTted that thioughout the Pleistocene mankind 
formed a single species, although I am not clear as to what he meant 
to convey by tliis. 

His central idea, howeser, which he expressed in a diagram of 
jjarallel vertical lines, is the one I ha\e described. It has its virtues. 
We remember mammal-like reptiles crossing the hiic into mammal- 
liood at several diflerent points. We rememl)er dill ('rent orders of 
mammals separately deseloping larger si/e and larger brains. In such 
a light, Uk id'*a that several diflerent lines of man responded sepa- 
rately to the (;pportimiti('s of natural seh'ction, and progressed to 
bigger brains ind('pendently. does not seem strange. 

but the .scheme is r(‘allv too rigid. It makes virtually no allcwvance 
for lines becoming extinct. It makes too great demands on evolution- 
ary convergence. Li\ing races are much alike in tooth and skull— 
th(' (*nly things in which we can compare them to the fossils. But Dr. 
WeideMireich had at Icwst four different e\ol\iiig human varieties, 
living far apart, moving ahead by fits and starts, producing their 
own special peculiarities of form, until th('v waTe lar more distinct 
than are races of toda\’. Yet tlu'se tour careers at i ist eonverged to 
produce the same kind of man c\er) where. And all, miraculously 
enough, breasted the tape at the same time, regardless of how much 
of a late burst of speed this might call for from bhodesian or Solo 
Man. 

Instead, such a p.itt('rn should have led to deep-seated and more 
obvious diff('r('nces than w^e can find among modern men. Teeth 
alone, for example, shoidd exhibit grc'ater diflerences than they do. 
I consider this kind ol pattern more applicable in fact, to the idea of 
Neanderthal and sapiens separately arriving at large brains, while 
also arriving at divergemt .skull and body forms. That is what Weiden- 
reich s evolution would produce, and did, I think, as far as it took 
place. 

Related to the preceding, but of much vaguer form, is the old 
Unilinear Evolution, or "Neanderthal Phase,’' School. This was a natu- 
ral view when only a few’ ^fo.s.sils w’cre know n and dates w’ere not too 
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Graphic representations of different theories of human descent. 
Left, above, the PoKphyletic or Candelabra School, modified (and 
exaggerated) from Weidenreich. Right, above, the Unilinear or 
Hat-rack School. Below, the likenesses and differences of the 
Preneanderthal and Presapiens Schools in interpreting Neanderthal 
and Homo sapiens. These use the same evidence differently. Some 
“Presapiens” adherents might split the trunk much further down, 
i.e., leaving Steinheim on the Neanderthal line, instead of taking 
it as a common base, with Swanscombe, for upper branches, or 
even as a sapiens ancestor. 


clear. Mankind progressed directly up to Homo sapiens through a 
few simple stages: Pithecanthropus, Neanderthal Man, Cro Magnon. 
This underwent some modifications as discoveries continued, such 
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as broadening the “Neanderthal” stage to accomodate Rhodesian and 
Solo, so that here it approaches Weidenreich s ideas. Dr. Hrdlicka 
was a pripcipal adherent. But it could not face the complications 
introduced by recent finds and has long been abandoned. 

Moving from the right wing toward the left, we come to the Pre- 
neanderthal and the Presapiens schools (to take Vallois’ terms). 
These oppose one another over the connections of the Neanderthals 
and the Cro Magnons, which we have already reviewed. The Pre- 
neanderthal School is that sustained by Le Gros Clark and Clark 
Howell, as well as by Breitinger and Sergi, certainly a formidable 
phalanx. These are the scholars who see a common Third Inter- 
glacial stem, of a basically Neanderthal nature, for both groups of 
men. 

The Presapiens School is also redoubtably manned, above all by 
Professor Vallois of the Miisce de riloinine in Paris and by Professor 
Gieseler of the University of Tubingen. Tlu‘y cairy the division of 
Homo sapiens from the Neanderthals further back, insisting on the 
iinportmci ::f Fontcchevade and on a longer separate ancestry for 
sapiens. These men themselves disagree in some details, principally 
as to how far down the Pleistocene they would like to keep the two 
human lines un/ipped. Vallois would push this well back: he would 
make the Neanderthals a present of Steinheim and cleave only to 
Swanscombe, viewing this young woman as a true early sapiens, a 
line •already separate. Gieseler, on the other hand, takes Steinheim 
as a “Wiirzeltorm,” as a probable common parent for both lines, if 
not in fact a possible primitive siq^)iens. In this, as in a number of 
other things, I agree with Gieseler. 

These two schools. Preneanderthal and Presapiers, do not actually 
conflict as strongly as might appear, since they a*c united on the 
nature of so much of the evidence. Indeed, it is partly the result 
of recent work by Dr. Howell that the Neanderthals may be somewhat 
regrouped as to date, which in turn makes the Presapiens position, 
defined above, a little better than before. The main point is this: 
both schools are concerned with finding the base of the line for Homo 
sapiens, and both recognize this as a distinct and single line of evo- 
lution, differing mainly as to its relative antiquity. So both are in 
disagreement with Weidenreich and his Polyphyletic School. 


Some Broader Views 

Much, then, can be said about Neanderthals. But when we come 
back to the main theme, the picture of relationships for all the fossil 
men, things arc a good deal more difiicult. Drawing charts on a large 
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scale is dangerous. Many Ikwo been drawn, it is true, but except for 
Weidenreich's most of them have consisted only of lines on a page, 
with no arguuKMit or explanation to back them up, and one cannot 
tell why the authors drew' them as they did. 

You have seen W’eideureicirs hypothesis. Let us look over some 
alternatives. Another able student. Dr. L. II. Wells of Cape Town, 
has a general and reasonable view. Hy this, the pithecanthropoid 
(Java-Pekin) stock ga\(* birth to an earlv and primitixe kind of Homo 
AY//)/r^ns— that is to say, to a forerunner ol this— from which in turn 
there dispersed a variety ol dese(*ndants. 'Fhesc last ranged from 
lightened-up, progressixe types to backward and specialized forms 
like the Rhodes* ins and Neanderthals; something like the Florisbad 
skull xvould fall in tlu' internu'diate part ol the range. This is more 
natural than Weidenri*icirs scheme. M’eidenn'ich reeognizi‘d major 
lexels. Wells also recognizes txxo major levc’Is (comjMre l.e Cros 
(dark’s Pitliccatithropiis and Ilonio)^ togi'tluT xvilh the fac-t of evo- 
lutionary radiation. This is all put lorth bx Wells only as a kind of 
interpretation, not as a completed statement ol historv. 

May xve not go (»\(*n bexond Wells? In opposition to WeidiaHeich's 
scheme, of grooxes lor separate lines of nuMi to lolloxv, 1 feed that 
there was probably much more llt*\ibility. Lxidentlv there xvas fairly 
rapid exolution in the human stock, once the euhominid ( (‘.g., Jaxa 
Man) stage had been attained. In this, xxe might e\p(‘et to find xvhat 
otluT animal groups haxe shown: dixergenee, radiation, replaceiiient, 
extinction. That is, llieie was probabix some branching out, very 
earlx, enough to produce men as dillerent as the |axa and Ileididberg 
specimiMis. though xve knox^' next to nothing about this period. Hut as 
W’ells sLigg(‘sts, later r.idi.itions should also liaxe t.iken |)lac(*, at higher 
stag(\s, such as might pioduce men as dillerent as Rhodesian and 
.Neanderthal. TIktc max haxe been some i (‘placements, correspond- 
ing to that ol the Neanderthals bv Homo sapiens, among these xarior.s 
strains. 

Nor need mankind in all parts of the Old World have plodded 
hiithinlly lorxvard, as Weichmreich beliexed. Ih‘ himself alloxved that 
some may have b(‘en much mort* precocirius, like St(*inlu‘im and Sxvans- 
combe, xvIkmi compart'd to stodgier contemporaries like the Pekin 
people. In fact, xv(‘ are as much at liberty to assume that the skull and 
face of Homo sapiens made their appearance only onc(*, as to suppose, 
xvith Weidenreich, that all major human populations finally developed 
them. Brain and skull are not ruled by broad genes, or determiners, 
for “progress” or “primitivemxss,” such as xx'ould send the xvholo cra- 
nium, or all branches of mankind, along tlu? same track. Rather, 
there arc evidently more special and local tend(*ncies xxdiich, though 
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combining and overlapping, respond separately in evolution and nat- 
ural selection. These would be for brain expansion, or for general 
skull hea^flness, or for skull lightening, or base shortening, or brow 
expansion, or contraction. They may be influenced by jaw or tooth 
size. And they may be partly interrelated, but generally independent. 
Thus there may exist brain cases ot similar shape* on the large-browed 
Steinheim girl and small-browed sapient man; or brain cases of similar 
size but different shape in Homo sapiens and in the beaky Neander- 
thals. 

These considerations suggest strongly that Homo sapiens is not 
simply a residue of advancing Neaiicl(*rthals, Rhodesians, and sinan- 
thropi, but has his own line ol ancestry, wherever it may join with 
the otlu*rs in the past. Thus I think the likelihood is favored that he 
did in fact exist in the Upper rieistocene, at least, in fully developed 
form, at the same time as his cousins the Rhodes^ :is and Neanderthals. 
In other words, 1 enroll in the Presapiens School. 

Having beh(*ld the mote* that is in Weiclenr(*ich’s eye, let us consider 
the be all! in mine. This last theorv sulTers irom as bad a sickness as 
any, the anemia of little evidence. Signs ot c'arlv sapient man, we have 
seen, are few and dubious. It is contrary to logic, said Weidenreich, 
to b(*gin the search lor inodc’rn mairs ancestry by throwing out all the 
known fossils, and then to reconstruct it with imaginary forms. Where 
are Jlhe fossils ol our forebears? he asked, answering: on our desks. 
And that is whv he felt we should fit the known forms of man into 
our own lineage without further -ido. It is not easy to answer him. 
We are put in the position of pleading that ancient Homo sapiens is 
always just over the lu'vt hill, in uiu \plored tenito*y. 

In fact, howe\(’r, it is not as bad as all that, as s veral writers have 
already pointed out. The unknown, unsampled limes and spaces of 
the Pleistocene are still vast. Let us givT the Far Fast to Pithecan- 
thropus. Then what about the earlier Ice Age in the western Old 
World? If the Kanam jaw is a lonely and unreliable witness for Homo 
sapiens at the earliest stage, what other kinds of men are there.'^ Only 
Tclanthropus and the Heidelberg jaw. If, for tlu* middle of the Pleisto- 
cene, Swanscombe and Steinheim are little enough to suggest that 
sapiens was present or at least becoming established as a distinct 
form, what is there to counterbalanee? Only the Ternifine and the 
Moroccan jaws. Within the Upper Pleistocene, what is there earlier 
than Fontechevade and Kanjera? It is not until after all of these are 
out of the way that the “early” Neanderthals appear in impressive 
force, and begin the Neanderthal succession, paralleled much later on 
by the Rhodesian and Sol^) men. 
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Some Very Broad Views 

Dr. Joseph Wcckler of the University of Southern California has 
offered an imaginative hypothesis which has its attractive points. 
Homo sapiens, a tropical type as primitive man should have been, 
developed early, in Africa and interglacial Europe, migrating in ac- 
cordance with glacial conditions. The Neanderthals also began early 
(and in primitive form), moving out of India into the Far East, 
where his first known stage is represented by the Java and Pekin 
men. The “Neanderthals'* and the sapiens ancestors were kept out of 
each others way by mountains and other barriers. Eventually, ad- 
justment to northern glacial cold produced the classic Neanderthals 
in Asia, and they moved west; the Third Interglacial Neanderthals, 
less extreme in form, were the fruit of their first mingling with 
sapient man. 

This gives us two clear-cut kinds of man only to deal with, and 
agrees with the restriction of Neanderthal finds, almost entirely, to 
Europe and western Asia. It makes the Heidelberg jaw an antique 
mandible of Homo sapiensy an idea which offcMuls me not at all. 
(Note that Wcidenreich, in spite of the provocations offered by his 
own scheme, did not consider the Mauer jaw a Neanderthal fore- 
runner, on account of the progressive qualities of its teeth.) 

It is a bold plan. It has a number of difficulties, large and small, 
but it is so sweeping, and so frankly based on certain suppositions, 
that debating possible flaws here would be pointh*ss. Dr. Wcckler 
shows very well how mucli elbow room there is for the consideration 
of different possibilities. 

Indeed, it is difficult to be more specific than Wells and less 
speculative than Wcckler. If the reader would like to accompany 
me on a short flight of fancy— without parachutes— we can indulge in 
some guesses which the evidence gives us no right to make. (This is 
the airline, of course, used by many a popular writer of prehistory.) 

Let us begin with something not too improbable. We do not know 
that the Java-Pekin line led direct to Solo Man, but the facts suggest 
it. If this happened, then we have an evolution in which the skull 
changed but in which the brain did not advance significantly from 
the Middle Pleistocene to the Upper. Natural selection, where are you? 

Looking now westward, we find detailed likenes.ses in the Temifine 
teeth, and those of the late Moroccan jaws, to the Java-Pekin line. 
These likenesses are good enough to suggest strongly that the Far 
East population extended to North Africa, i.e., right across the middle 
latitudes of the Old World, by some routif, at the beginning of the 
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Second Glacial. So this same stock may have resided in North Africa 
through the Middle Pleistocene, as well as in the Far East. Now the 
Neanderthals do not appear in Europe until considerably later than 
this (unless the Montmaurin jaw is early; shall we. drop it out a port- 
hole?). Is it possible that the Neanderthals actually arose from this 
pithecanthropoid stock of nearby North Africa (which in the Far 
East had such primitive skulls)? Neanderthal jaws and teeth have 
some quite different features, but also some which are in agreement 
with the Ternifiners. Furthermore; if Homo aapictis could arise from 
Saccopastorc (a Third Interglacial Neanderthal), as many of my 
colleagues are prepared to say, it secerns at least as likely that Sacco- 
pastore could arise from Pekin and Ternifinc via the later Moroccan 
people. 

And if this were possible, is the Rhodesian Man another offshoot 
of this stock, which turned south in Africa instead of winding up in 
Morocco? We have no teeth which can be studied, Irom either Broken 
Hill or Saldanha. But the skulls have a certain likeness to those from 
Solo (wh’^h also yielded no teeth), in brow formation and general 
contour, though they are larger and less crude. Are they not just the type 
which might arise from the PitJwcanthropus stock, by an African 
evolution roughly parallel to that in Asia? And by a divergent evo- 
lution from what was taking place among NeandcTthals? This is not 
far from Dr. Wells* suggestion. 

We are high up now, and the air is thin. But before adjusting 
oxygen masks, look down at Euigpe. C.’learly things were differ- 
ent here. The Heidelberg jaw is positivelv not a direct derivation 
from Pithecanthropus. Its teeth are dilleient from, and more modern 
than, tho.se of anything from Java, (Jhina, or North A' ica. Is the Mauer 
man really a Neandc^rthal ancestor? (h* is he a foruuniier of Homo 
sapiens, as Dr. WecklcT also suggested? His teeth would need little 
modification to give us our own. But his jaw is something else, and 
indicates a rather massive, wide skull, whereas Steinheim and Svvaiis- 
combe are relativelv narrow, certainly for the Middle of the Pleisto- 
cene. 

We are out pretty far and may need a nose cone to gi't back. If Homo 
sajnens traces his genealogv to Heidelberg Man, well and good; we 
need only two developing lines of man after the Lower Pleistocene: 
Pithecanthropus and Homo, the latter rising to Steii.heim-Swans- 
combe and then to Font(xiievade. But what then? WHiere did Homo 
go while the Neanderthals took over Europe, and the Rhodesians 
South Africa? Seat belts, everyone; we are coming down. 




17. PILTDOWN MAN: 
HIS RISE AND FALL 


Several years ago I was walking along a farm-road close to 
Piltdown Common, Flctching (Sussex), when I noticed that the road 
had l)(‘en mended with som(‘ peculiar brown flints not usual in the 
district. On ('mpiiry I was astonished to learn that t\u y were dug from 
a gravel-bed on the farm, and shortly afterwards I visited the place, 
where tw^^ labourers were at work digging the gravel for small repairs 
to the roads. As this excavation was situated about 4 miles north of the 
limit where the occurrence of flints overlying the Wealdean strata 
is recorded, I was much intenxsh'd, and made* a close examination of 
the bed. I asked the workmen if they had found bones or other fossils 
there. As tliey did not appear to have noticed anything of the sort, 
I urg(fd them to preserve anything that they might find. Upon one 
of my subsequent \'isits to the pit, one of the men handed to me a 
small portion of an unusually thick human parietal bone. I immediately 
made a search, but could find nothing more, nor had the men noticed 
anything else. The bed is full of tubular pieces ot i- on-stone closely 
resembling this piece of skull in colour and thickness and, although I 
made many subsequent searches, I could not hear of any further find 
nor discover anything— in fact, the bed seemed to be quite unfossil- 
iferous. 

“It was not until some years later, in the autumn of 1911, on a visit 
to the spot, that I picked up, among the rain-washed spoil-heaps of 
the gravel-pit, another and larger piece belonging to the frontal 
region of the same skull, including a portion of the left superciliary 
ridge. As I had examined a east ot the Heidelberg jaw, it occurred to 
me that the proportions of this skull were similar to those of that 
specimen. I accordingly took it to Di. A. Smith Woodward at the 
British Museum (Natural History) for comparison and determination. 
He was immediately impressed with the importance of the discovery, 
and we decided to employ labour and to make a systematic search 
among the spoil-heaps and gravel, as soon as the floods had abated; 
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for the gravel-pit is more or less under water during five or six months 
of the year. We accordingly gave up as much time as we could spare 
since last spring (1912), and completely turned over and sifted what 
spoil-material remained; we also dug up and sifted such portions of the 
gravel as had been left undisturbed by the workmen. 

“Considering the amount of material excavated and sifted by us, 
the specimens discovered were numerically small and localized. 

“Apparently the whole or greater portion of the human skull had 
been shattered by the workmen, who had thrown away the pieces 
unnoticed. Of these we recovered, from the spoil-heaps, as many frag- 
ments as possible. In a somewhat deeper depression of the undisturbed 
gravel I found the right half of a human mandible. So far as I could 
judge, guiding myself by the position of a tree 3 or 4 yards away, the 
spot was identical with that upon which the men were at work when 
the first portion of tlie cranium was found several years ago. Dr. 
Woodward also dug up a small portion of the occipital bone of the 
skull from within a yard of the point where the jaw was discovered, 
and at precisely the same level. The jaw appeared to have been 
broken at the symphysis and abraded, perhaps when it lay fixed 
in the gravel, and before its complete deposition. 

“Besides the human remains, we found two small broken pieces of 
a molar tooth of a rather early Pliocene type ot elephant, also a much- 
rolled cusp of a molar of Mastodon, portions of two teeth of Hippo- 
potamus, and two medlar teeth of a l^Ieistoceiie beaver. In the adjacent 
field to the west, on the surface close to the hedge div'fding it from 
the gravel-bed, w'e found portioi^i of a red deer’s antler and the tooth 
of a Pleistocene horse . *. . All the specimens arc highly mineralized 
with iron oxide.”' 

These are the words of Mr. Charles Dawson, a la\v\er of Uckfield, 
Sussex, and an antiquarian of varied tastes. He pronounced them on 
December 18, 1912, when he and Dr. Smith Woodw'ard introduced 
Piltdown Man to the Geological Society of London. Present at this 
meeting were famous men; Sir Hay Lankester, Doctor Duckw^orth of 
Cambridge, Professor Arthur Keith of the Royal College* of Surgeons, 
and Professor G. Elliot Smith, then of the University of Manchester 
(Smith Woodward, Keith, and Elliot Smith all later knighted). There 
was great excitement over the new fossil since, except for the Heidel- 
berg jaw, the only non-sapiens men then known were the Neanderthals 
and the first skull of Java Man. 


^Quarterly Journal of the Ccological Society of^ London, vol. 69, 1913. 
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First Discussions 

And Piltdown Man was vastly different from both of them. To any- 
one’s first glance, he had the skull of modern man combined with the 
jaw of an ape: a skull with a high brain case and a vertical forehead 
with slight brow ridges, and a jaw with a simian shelf, exactly as in an 
orang or a chimpanzee. A strange combination. Nevertheless all the 
bones had been picked out of gravels from the same pit, and all shared 
the dark brown color of the gravel of lowest stratum and of other bones 
from the same layer. Furthermore, the skull was rather small in size, as 
restored, and the bones were extraordinarily thick— apparently primi- 
tive, and therefore, one might conclude, ancient. And the only teeth 
in the jaw, the first two molars, were ground quite flat, in hominid 
fashion, suggesting that the mandible had worked like man’s, from 
side to side, not impeded like an ape’s by intei locking canines at 
the front. The same kind of jaw action was suggested by the glenoid 
fossa, tht -orket for the condyle or joint of the jaw just in front of 
the ear. But alas, the condyle itself was broken off and missing, so 
that proof as to how skull and jaw fitted together was lacking. 

There was, as I said, great excitement at the meeting. The incongru- 
ity between brain case and mandible was noted at once by some, and 
doubts^ were expressed as to whether the find represented a real fossil 
man, or simply the accidental combination of a fossil human skull and 
and a fossil ape jaw. But these regnarks evidently reflected plain 
astonishment rather than deep doubts, and most of the men present 
agreed that Dawson and Woodward were correct. Elliot Smith said 
that the apparent paradox of the association of a * iman jaw and a 
human brain was not surprising to anyone familai with recent re- 
search on the evolution of man, stating that the growth of the brain 
had preceded other human traits in development. (How wrong: but 
Elliot Smith was a brain specialist, and this was 1912.) 

Smith Woodward ga\'e it as his belief that, if the canine tooth had 
been found, it would have proved to be intermediate, larger than a 
man’s but not protruding like an ape’s, not sticking up in such a way 
as to prevent rotary chewing and the flat wear of the molar teeth. 
Smith Woodward even exhibited a model canine tooth he had made, 
to show what might be expected. Keith seems to have been bothered 
by certain features, especially the flat tooth wear, which made him 
think the suggested reconstruction of Piltdown Man was too ape-like. 
Keith did not actually demur to the Niilidity of Piltdown Man, 
although in all the years which followed he continued to regard it as 
an enigma. Not so Smith Wbodward, who had no qualms about the 
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combination, which he named Eoanthropus dawsoni (Dawsons dawn 
man). 

Thus, in spite of the genuine and well-grounded sunjrise of the 
anthropologists, the Piltdown remains were quickly accepted as an 
important new kind of ancient man. This acceptance was fortified in the 
next few years by certain further developments. The following sum- 
mer, in 1913, Smith Woodward and Dawson returned to the Piltdown 
pit to look for more of the skull, aided briefly by Father Teilhard de 
Chardin. This Jesuit Father later became a renowned paleontologist, 
particularly in working with Davidson Black at Choukoutien and with 
Roy Chapman Andrews in Mongolia, but in those years he was a 
young priest staying at a Ji'suit (a)llege at Ore, Hastings, and collecting 
fossil plants in the district. He had become a friend of Dawson’s, work- 
ing with him and Smith Woodward at Piltdoun the first \ ear, l^efore 
the discovery was announced. 

Dawson and Smitli Woodward had little luck that second summer, 
although Daw.son made a truly extraordinary find, right in the graxel; 
the small bones of the nasal bridge and, apparently still in place be- 
hind them, remains of one ol the extremek delicate filigree-form 
turbinal bones which support the rnucuous membrane inside the nasal 
cavity. This fell apart on finding, but the parts, carefully saved, were 
glued together again with feminine deftness by Mrs. Smith Woodward. 
Later, one hot day in August, Father Teilhard worked so zealoysly in 
his black clothes that he had to be persuaded to rest. Ho was sitting 
on one of the dump heaps beside the pit, running his fingers through 
the gravel, when he found, of all things, a canine* tooth. Sure enough, 
as Smith Woodward had predicted, it was smaller than an ape’s but 
distinctly larger than a man’s and well worn into the bargain. 

When this was presented to the Geological Society, Keith c.xpressed 
further surprise. He thought the canine tooth was still rather large for 
a jaw used in human fashion, which would produce level wear on the 
other teeth. Also, he considered it odd that this tooth should be so 
worn, as in an older man, when certain aspects of the jaw looked 
youthful—for example, he believed that the missing wisdom tooth, 
judging by the socket, had not fully erupted. He did not doubt that 
the skull, jaw, and teeth all came from the same kind of creature, 
Eoanthropus, but he thought more than one specimen of that creature 
might be present. However, others disputed his idea about the wisdom 
tooth and pointed out that the two remaining molars were heavily 
worn, like the canine. Keith seems to have accepted this. There was 
agreement that X rays showed the molar tooth roots to be short, as in 
man, not long as in an ape. 
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The Pillclown Mcin. Left, llie skull and jaw, as restored to form 
"Eoauthrojws." Right, above: the molar tooth loots, showing the 
human appearance in old X ra\s, and the Iriu*, a]ie-likc appearance 
in Lter X ra\s. Below, left: a close view of the molars, showing 
that the wear” is unnatnr«d, being in a different plane in the 
two teeth. Bclovv% right, an X-rav section of the canine, showing 
the pnlp cavity (packed with sand grains) extending to the worn 
surface of the tooth, without secondary dentine. After Le Gros 
(]lark, Oaklev and Weiner. 


Eoanthropus Rcinforrod 

Nothing more of interest turned up at Piltdowii. Dawson died in 
1916. In 1917, Woodward reported a last find. “One large field, about 
2 miles from the Ihltdown pit, had especially attracted Mr. Daw- 
son’s att(Mition, and he and I examined if several times without success 
during the spring and autumn of 1914. When, however, in the course 
of farming, the stones had bi'en raked oft the ground and brought to- 
gether into heaps, Mr. Dawson was able to search the material more 
satisfactorily: and early in 1915 he was so fortunate as to find here 
two well-fossilized pi(*ces of human skull and a molar tooth, which he 
immediately recognized as belonging to at least one more individual of 
Eoanthropus dawsoni'* Later, it proved impossible to identify this 
field for further search. And Hrdlicka always thought it strange that 
these particularly small fragments should have been caught up by a 
rake. But there was no mistaking the striking similarity of the small 
bit of forehead to the parts of the first skull, nor of the new molar tooth 
to the teeth in the first jayv, and so this clear evidence of a new 
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Eoanthropus, found at some distance from the first, settled many doubts 
as to the combination of manlike skull and ape-like jaw. Nature, said 
Elliot Smith, would hardly play such a trick twice. 

One other thinj;, I think, strengthened Eoanthropus* scientific 
pedestal. Smith Woodward had provisionally put the skull together, 
getting a smallish brain case with a capacity of 1070 cubic centimeters, 
about what Pekin Man had in his much more brutish cranium. When 
Keith got a copy of this reconstruction, he disapproved of certain de- 
tails: it was not symmetrical, and too small for the size indicated by 
the temporal bone in the ear region. He worked over the parts, opening 
out the top for various anatomical reasons, and arrived at a rather 
positive preliminary estimate of “about 1500” cubic centimeters, or at 
least the size of modern man in this respect. Smith Woodward rejected 
Keith’s figure, supported by Elliot Smith. 

Keith continued to disagree. At length Professor Parsons of St. 
Thomas’s Ilospit^d suggested that Keith test his procedure (which in- 
volved locating the mid-line of the top of the skull accurately) by 
making a restoration of a modern skull of known size, after it had 
been cut up into pieces corresponding to those from the pit at Piltdown. 
Keith was delighted with the idea and decided to make it the subject 
of a talk he* had already promised to give at the Royal Anthropological 
Institute early in 1914. He was given the test pieces, from the skull of 
an Egyptian woman. He fell to work and produced an estimate of 1415 
cubic centinu'ters, against an original measurement of 1395, an •-excel- 
lent approximation and nearly within tlu* limits of precise measure- 
ment on a complete skull. This triftmphantly accurate result carried the 
field for Keith, and Smith'Woodward came eventually to accept Keith’s 
figure (which the latter, as a re.sult of all this study, finally brought 
down to 1400 cubic centimeters). 1 think it is likely that Keith’s tour 
de force, because it showed that Piltdown Man’s brain size could be 
estimated with reasonable accuracy, indirectly and fallaciously in- 
vested everything about Piltdown Man with greater scientific sanctity. 


Clear Followed by Cloudy 

At any rate, harmony reigned among the British anthropologists, a 
few years after Eoanlhrojms was brought to London. A new kind of 
man stfX)d recognized on the stage of our history, to become so well 
known in the popular mind as to star in a comic strip as well. With his 
high forehead and his entirely ape-like jaw, he was in shocking con- 
trast with the Java or Neanderthal men. But, half a century after 
Darwin, and soon after the Java and Heidelberg discoveries, a feeling 
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of bright expectancy suffused museums and universities. The time was 
ripe, the stars were in conjuction, to welcome Eoanthropus and to be 
instructed by him: if he could combine so modern a head with so 
antique a mandible, then that was part of the story of evolution. After 
all, a truly great anatomist, Elliot Smith, could hold the opinion that 
the brain had outstripped the skeleton as man was rising from the 
apes. 

And how old was Piltdown Man taken to be? Both flint tools and 
animal bones had been discovered in the pit, along with a large tool 
or pick of sorts, made from a sKib of bone from an elephant’s leg, 
sharpened to a point. The flints were crudely shaped flakes, still sharp, 
but brown in color, like the rest of the lowest gravel. The animals 
(fragments and teeth) were a faintly bizarre group. It contained 
mastodon, rhino, and hippo, all goorl early Pleistocene. It also in- 
cluded a distinctly early elephant, Elcphas planifrnns, heretofore a 
stranger to England, as well as a beaver of the modern and late 
Pleistocene genus, Castor. Mr. Dawson himself, however, suggested 
that tlv‘ animals were probably late Pliocene, and had been 

washed out of an old fossil bed and into a new one together with the 
Piltdown skull and the beaver in Pleistocene tiiiies. Years later, in 
1935, Dr. Ilopwood (namer of Proconsul) went over all the bones 
again without being able to resolve the difficulties, but concluding 
that the skull actually belonged with the earlier animals, not the later. 
At any rate, the date was never settled on exactly, hut was supposed 
to be in the first half of the Pleistocene, perhaps First Interglacial, 
perhaps Second. 

Nor did the clouds ever wholly leave the skies of the Dawn Man 
himsc'lf. In spite of the s.itisfaction and delight o* * r his discovery, 
doubts remained. He was among friends in Englanci, but even Keith 
was never quite comfortable. Aliroad he had fewer adherents. Boule 
in France, Mollison in Geimany, Giuflrida-Ruggeri in Italy, all said his 
jaw was not his own, but a fossil ape’s. Gregory in New York felt so 
at first, but later took an intermediate position more benevolent to 
Eoanthropus. In Washington, Gerrit Miller would use the name Eoan- 
thropus only for the skull; he sc'parated the jaw and named it Pan 
vetus, as a new species of chimpan/ee, while Friederichs in Germany 
gave the jaw a whole new ape genus, Boreopithecus (Ape of the 
North). Hrdlicka kept finding small inconsistencies and always re- 
mained a doubter. He noted tliat the molar tooth of the second speci- 
men, reportedly found in 1915, was so exactly like those of the first 
that he suggested an error in the records: perhaps it had actually 
come from the original pit. Sir Ray Lankester had already remarked 
that both tooth and frontal* fragment might conceivably be parts of 
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the first specinuMi, except tluit the 1915 specimen also liad a piece of 
the occiput, similarlv prt\sent in the first find. And Mr. Marslon, finder 
of the Swcinscomhe skull, kept pointing to the incongrtiities in the 
maturity of the l^iltdown pinsoii: tlu' skull was definit(‘ly middle-aged; 
the jaw, in spite of the wear of the tet*th, seemed young and recently 
adult; while the canine was frankly immature, with an uncompleted 
root, still open at the end. 

Against all tlu'se pricklx j^oints, and a host ol others, w('re arrayed 
the powerful, simple arguments of tlie natnn* of the find itself, argu- 
ments which, as tlu' years went hy, teiuh'd once more to make even 
the doubters doubt their doubts, lien*, in gra\els of set'iningly early 
Pleistocene times, had lain fossil animal remains, mostly taken out 
under the careful eve of Smith Woodward of the Natural History 
Museum. Among these lossils were bones of ape-human nature, the 
onlv relics ol anv such highi'sl primates ol tlu* I'arlv lMt*istoccne from 
ainw'here in tlie IJritish Isles. And there* were n*mnants ('uongh onlv 
for one individual. If the jaw' was a chimp’s, w’hv no chimp h(*ad 
parts? If the skull was a modern man’s, whv no human ti'cth? And the 
combination had becai repeati'd again, a inih* or so awa\'. Who could 
arbitrarily throw down the plain evidence from the soil, and turn his 
back on it? 

Wt'id(*nrcich could. Vs (‘arlv as 1932, before going to (!hina, he had 
decided flatlv that the combination was too incongruous, and n(*\er 
mind the geology; lu* not(‘d that, in human lossils, lh(* jaw le'iided to 
shrink, and become more human, as the brain grew', and that Piltdown 
Man was tin* lone exception to tfiis ruh'. (I think it is lair to sav that 
Weidenreicli was an acute and deepiv c\p(*iiciic(‘(l student of phvsical 
form, and not much inclined to let geological scruples int(‘rl(*r(* with 
anatomical conclusions. ) At last in 1943 he waote: 

“I am only wondering why, if a human vault, a simian mandible and 
an anonymous canine*’ were* combined into a n(*w form, the other 
animal bones and teeth found in the same spot vv(*rc not added to the 
' lioanthropiis combination; I do not believe* in those miracles whether 
offered by anti-Darwinian [sic] or Darwinians. Tlie sooner the 
chimaera 'Eoanthwpm is erased from the list of human fossils, the 
belter for science.*’ 

Hut the r(*dou[)tabl(* Wcidenreich was by this time virtually alone in 
taking .so positive* a stand. Others cemtiiined to fe*el a sympathy feir the 
geological evidence*. And the disceivery in 1935 of the modern-looking 
Svvansceimbe skull, ol Se'cond Interglacial date*, ri*newe*d attention to 
Piltdown Man anel to the possibility eif putting him into the family 
tree somehow. But there was no real Restoration. In fact, mere be- 
wilderment over the meaning of Eoanihnoptis, after prevailing for a 
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generation, gave way finally to mounting distress, distress which be- 
came acute by 1950. 

This was not due to anything new about Piltdowii Man liimself. 
In all these years he had gone on as an object of prime anthropological 
interest, though only through reconsideration, re-examination, rehash- 
ing of the same original (evidence. None of the old arguments or ob- 
jections settled the inalt('r; instead, the tree of knowledge put out a 
lot of new foliage. Rhodesian and P(*kin Man were found, and then 
more jaws of Java Man, and Mr "ant hr opus; finally, from 1947 on, 
copious remains of the australopith(‘cines (still no apes in England). 
And all of these things were entirely consistent, in their general story 
of development, as well as on one particular ])oint: early man never 
had a jaw like a chimpanzee. (I have already noted that a simian 
shelf was probably a late pongid acquisition rather than an ancient 
primitive trait.) Piltdown Man became at last quite incomprehensible. 
Remember that the gentlemen who gather(‘d at the ^ geological Society 
in Deceinb(‘r 1912 had been imagining an early kind of humanity 
which had, "oughly speaking, the skull of a man and the jaw of an 
ape. But the fossils ha\e since taught us that early hominids had, 
again roughly speaking, the skull of an ap(’ and the jaw and teeth of a 
man. The man-apes of South Africa finally outdid ('ven Weidenrcich in 
the harshness of the f|uestious they asked of Eoanthropus. 


Beginning of ihc End 

And so a new conjunclion of the stars had come about for Piltdown 
Man, a new stage of krjou ledge and of inquiry. Now, in 1950, Kenneth 
Oaklev asked him another point-blank question. Oaf lev had begun 
to apply the fluorine ti'st to various important fosses: Swanscombe 
Man passed; Calhy Hill Man failed it and resigned from the club. 
Oakley tested the Piltdown skull, jaw and teeth, using infinitesimal 
amounts of the precious fossil. The result was astonishing: only a low 
degre(‘ of fluorine was present in any of the remains, much less than 
in the other animals of the pit. Judging from the not too reliable figures, 
this meant a) that the skull and jaw did belong together, since they 
gave similar results, and b) that they would have to be moved up in 
date, making Piltdown Man not earlier than the Third Interglacial! 
Did ho go with the beaver after all? (One more little point: drilling 
showed the inside of the canine tooth to be unexpectedly white, con- 
sidering the dark, fossilized color of the surface. ) 

It would be hard to invent an outcome more aggravating to the 
whole Piltdown problem, whatever \ iew jou might take. So \'excd 
was Oakley, in London, mulling over his results, that he exclaimed to a 
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colleague, ‘This thing\s bogiisP' But the appalling spark did not take- 
light: Oakley was aware that the tooth of a fossil hippo from Piltdown, 
an animal which could well have Invii there in the Last ^Interglae-ial, 
likewise showed almost no fluorine. Quite independently, it was J. S 
Weiner, who had never disciissc^d Piltdown Man with Oakh-v, \\\u) 
thought things out a little more thoroughly. 

Weiner, e\-stu(lent of Dari's and Header in Physical Anthrop<)I()^^ 
in the Depaitment of .\natomy with Le (^ros Cdark at Oxford, did his 
thinking whiU- driving hack from Loudon to Oxford, late one evening 
in the sumimi of 195.5. lie was wondering about Eoanthropus\ and 
tlie impossihl* situation which now e\isti‘d, a ridiculous mixture and a 
, iidiciilous date. He looked at the two old (-xplanatioiis. A n-al creatine, 
ape in the jaw, human in the skull, in the Last Interglacial in PJngland.'' 
A real ape in England, at the same tiine-a million to one chance- 
mixed naturallv in the same little pit w ith a man's skull— another million 
to one chanci-.^ Both ac tiiallv impossible. What cdse could conceivahlv 
have happened^ Could this have been a dump— could someone have 
tossed a modern ape’s jaw lu-hind the h(*dge by accidiMit? No, the 
ground-down molars and the* odd canine were too striking. Wt*ll then, 
could it have bei-n made and put there deliberately^ Certainly a wild 
and extravagant idea. 

Once come, how’cver, the idea, would not go away. And in fact, 
seen beside this one, it was the other two hvpothes(-s which looked 
wilder and more extravagant. Weiner turned it over in his mind for a 
while and then mentioned it to Le Chos (ilaik. It struck the latter, 
naturally, as wild and extravagant; lurtluTinore, Le Ciros (dark re- 
called that other evidence in the jaw was against faking. In the first 
place, X rays had shown that the molar tooth roots were sliort and 
human in form. Secondly, although tlu* caniiu* might give the ap- 
pearance of having been radically ground down and reduced in si/c, 

X rays had also indicated that secondary dentine liad formed in.side 
the tooth, in the pulp cavity at the center. This is tlie natural reaction 
which reinforc(*s a tooth when the outer Mirfac(- enamel wears away 
slowly from use. Therefore, the wear of the tooth s(-(Mned natural, not 
artificial. 

Still, they had to think about it, and they li(»gan going over the 
Piltdown evidence once again. Then, just to see, Weiner took a chim- 
panzee jaw from the collections and filled the molar surfaces a little. 
He was surprised to find how easy this was, how r(*adily any chim- 
panzee details were removed, leaving only the common hoininoid 
pattern of the worn cusps, and the appearance of flat human wear. He 
dipped the teeth briefly in permanganate, which gave them a fine 
fossil appearance. 
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He was delighted. He took the “fossil” into Le Gros Clark's oflBce, 
put it on the desk, and said with a great air of innocence: “I got this 
out of the cbllections. What do you suppose it is?” Sir Wilfrid, not an 
unperceptive man, perceived exactly what it was, and exclaimed: “You 
can't mean iti” Clearly, it was time to go to London and to visit 
Oakley and Eoanthropus, That moment, when these two men could 
persuade themselves that the hypothesis of deliberate forgery was 
really worth looking into, was the precise moment of the fall of Piltdown 
Man. 

Such a hypothesis, of course, meant that there would have to be 
real signs in the jaw and teeth of the work of a forger, signs which 
had never been noticed, or which had been wrongly read. All this 
was, as they started out, well within the realm of possibility, for several 
reasons. In the first place, the jaw had never been fully studied: 
Oakley’s test for fluorine had been admittedly inadeauate, and meant 
only to compare the F content of the mandible roughly with other 
bones from the site. So the men began to make a little list of things 
they mu«t ?r d if* in fact, the jaw was no part of a primitive Pleistocene 
man, but only the stained-up, filed-off hand-me-down of a thoroughly 
recent ape. They found them; the little list soon became a big one. 

The Walls of Jericho 

Let us look at the canine, that tooth found in 1913 which so neatly 
fitted what Smith Woodward had said in 1912 it should be like. X-rayed 
once more by modern methods, it appeared clearly a young tooth 
which had been heavilv ground down, since the pulp cavity was that of 
a much larger tooth. There* was no secondary dentine under the ground 
areas, and in fact that grinding had carried right into llv* pulp chamber 
itself, near the tip, something which would never iiappen through 
wear on a li\ ing tooth. On the surface, under a magnifying glass, there 
could be seen the fine scratches left by the abrasive, whatever it was. 
And this tooth was actually painted! 

The molar teeth in the jaw also .showed fine scratches from artificial 
grinding. And that “flat human wear” could now be seen as entirely too 
flat, so that the edges of the crown was sharp, not smoothly beveled 
as they would be in any naturally worn tooth. Another thing: though 
very flat, the flat surfaces of the two teeth were not in the same plane 
but slightly out of kilter with one another. Now the whole meaning 
of primitive human chewing is the rotary motion which wears all the 
teeth in the jaw to a smooth, common plane. This could not have taken 
place with the Piltdown molars; on the contrary, they show just what 
could happen if a forger had filed one tooth, and then shifted his grip 
a little before filing the other. These things, the different planes and 
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the sharp edges, arc easilv visible to the naked eye, once they have been 
pointed out, and yet they had escaped forty years of inspection when 
nobody was looking for them. Finally, of course, the novV and better 
X rays showed that the molar roots were long, as in apes, not short as 
in man after all. 

Oakley attack('d the chemical nature of the fragments resolutely, 
not tenderly as before. At once new evidence appeared. On really 
biting into the bone, the drill drew powder and dust from the skull 
parts, but the jaw gave microscopic shaxings, like fresh bone, together 
with a burning smell. When adequate amounts of bone were tested 
for fluorine, th(' skull showed the pre.sencc* of a low degree of this 
element, but the jaw and teeth (including the 1915 tooth) showed 
almost none, or only what is present in new’ bone. Coutrariwuse, a test 
for nitrogen, which is present in the amount of about 4S in living 
bone but is lost ()\<‘r a few thousand years, show^ed the jaw to have 
3-9', of nitrogen and the skull to have 1.4', or less. 

The color oi the bon(‘s also betrayed the hand of man. They all make 
fine lossils on the surface. I'he dark color comes largely from iron 
oxides, which are pnxsent both in the ground and in the chemist’s 
laboratory. This oxuh* color runs deep into the skull bones, but lies 
only close to the surface of tin* bone oi the jaw. Another substance* 
gives some color to the bones: bichromate of potash. In the last 
century, fossil bones wen* sometimes soaked in a solution of this, in the 

erroneous belief that thev would be hardened, Ciallev Hill Man* was so 

^ •/ 

treated. Mr. Dawson had dipped his first pic'ces of riltdown xMan in 
chromate, before Smith JVoodw'ard told him it was pointless. There- 
fore, as you might suppose*, chromate can b(* detected in the parts found 
in 1911 or before. It is not present in the .skull parts found in 1912, when 
Smith Woodward was on the scene. Hut it is present in the jaw, also 
found in 1912, and in the 1915 remains. The chromate could hardly 
have got into the jaw after it was found. It could not have entered 
while the bone was in the ground. So it must have got there before the 
bone was in the ground, and for purposes of pigmentation, not of 
preservation. 

With all this and more in hand, the three men announced to the press 
in November 1953 that the Piltdown jaw was a hoax. A grateful sigh 
of happiness and relief must have left the throat of every anthropologist 
on the globe. Punch printed a most Pimrh-Wkc cartoon, complete with 
Du Maurier overtones: a dentist, saying to Mr. Piltdown seated 
in the chair, “Tins may hurt, but Tin afraid I’ll have to remove the 
whole jaw.” (Collapse of 6oo,ooo-year-old party.) Tlie exasperating 
dilemma had been resolved; Eoantliropus was no more. 

All this, of course, revolved around the mandible. The skull was 
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clearly not as recent, being slightly fossilized or mineralized. Momen- 
tarily the possibility remained that some crank had adulterated a per- 
fectly good discovery of fossil man by inserting a bogus jaw (though 
how could he be sure that the real mandible might not also cornc to 
light?). But as Le Gros Clark, Oakley, and Weiner continued their 
several and joint investigations, Piltdown Man continued to unravel. 
The skull itself could not be trusted, with so many oddities about the 
.staining; the frontal fragment found in 1915 is too likely to have been 
part of the original skull, and the occipital portion found with it does 
not match it, in nature or in fluorine contcMil. The puzzling fact of 
finding the delicate nasal hones and the still more delicate turbinal, 
in 1913, in gravel which should by rights have pulverized them, ceases 
to be a puzzle in the new light, as does the missing joint of the jawbone, 
which a forger had to knock off. On top of all this, Le Gros Clark 
('xamined the “turbinal” fragments minutely and found that they were 
no turbinal boiK' at all, but merely some bone spl! iters of uncertain 
origin. 

Turning to the tools, the hunters found things which really should 
have been noticed long before. The strange elephant-bone pick had 
cut marks, where it had been fashioned to a point, which could ne\'cr 
have been made on a tough fresh bone with a .stone tool but only, as a 
little experimenting .showx'd, with a steel knife or hatchet on a bone 
already fossilized. Anotlicr fraud. And the .stone “tools,* s(*emingly 
ha\inEf the dark patina which comes from K ing in the soil for hun- 
dreds of thousands of years, w’cre found instead to lie superficially 
colored with the same iron salts as ^hc bone. E\eept one: this was 
colored with bichromate of potash! Now’ tlierc' was a time, as 1 said, 
when it w'as thought that chromate would harden Lone. But nobody 
has e^'er imagiiu‘d a reason for applying it to flint. Xobod}', that is, 
except a forg('r. 

The animal bones, at last, turned out to be the craziest aspect of 
the whole fossil pudding. They had always been a strange-looking lot 
—mixing early mastodon and late beaver, and featuring Elcphas 
planifrons, much more at home around the Mediterranean— hut at 
least they had a general Pleistocene flavor. Oakle\ reanalyzed the 
fossils. He found many of them liberally dosed w^ith tlie same pigments, 
chromate included, as the skull and the tools. And, getting the co- 
operation of atomic-energy scientist.s, he tried another n- w^ chemical 
test, one for the accumulation of radioactive uranium salts, something 
like the fluorine test. Here' he found «wery grade, from very slight 
up to one fragment so radioactive that he made it take its owm picture 
by setting it on a photographic film. The radioactivity was especially 
high in the teeth of E. pUnufrons, higher by far than anything he 
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could find for any fossils from the British Isles, or even Europe. At last 
he found some fossils which would rattle a Geiger counter at the same 
rate. They were from a site in Tunisia. Here the uranium salts are 
particularly abundant. And here Elcphas planijrons is particularly 
abundant as well. 

Evidently, the phmifrons fragments originally came from this very 
place, probably through a dealer or dealers. And evidently the pit at 
Piltdown was nothing but a salted mine from top to bottom. The man 
who salted it could have bought all the materials from dealers of one 
sort or another: animal fossils, the jaw of what almost certainly was a 
female orang utan, and the skull from an ancient tomb, perhaps even 
Neolithic, of a sufiFercr from Paget’s disease, which causes a thicken- 
ing of the bones of the cranial vault. What kind of man did all this? 
Obviously, someone who knew a good deal about geology, paleontology, 
and anatomy. He knew very well what to use and what not to use. The 
jaw was a perfect job, since he had to remove the joint, and all the 
teeth except the molars: and he could only dare to introduce a canine 
tooth after Smith Woodward had stated publicly, in so many words, 
what it should be like. 

Why did he do it? Out of plain deviltry? This is a lot of trouble for a 
silent laugh. Was he an “anti-Darwinist”? Hardly: anyone who knew 
as much as he did does not sound like an anti-evolutionist. Did he do 
it simply to attract attention to himself? Quite possibly. Even the 
saintly Darwin says that as a little boy he was given to inventing 
deliberate falsehoods for the sake of causing excitement. But this Dar- 
win was a little boy. Conceivably Piltdown Man was meant originallv 
as a joke to be confessed to, but a joke which ran so far ahead of the 
joker that he could not bring himself to confess. Indeed, the discovery 
of the “turbinal” bone in 1913, so outlandish on the face of it, almost 
looks as though the forger were trying to wake everyone to the ab- 
surdity of it all, without standing iorth himself. But no: he followed 
this up at once with the canine tooth, the most labored item in the 
whole scheme. 

Who did it? Nobody knows. Keith and Father Teilhard, both now 
dead, were in 1953 the last surviving actors of the drama, and they 
could only express blank astonishment at the news. Weiner went down 
to Sussex in the spring of 1954, to see what he could turn up, and 
recounted his findings, and the whole story, in a delightful book, The 
Piltdown Forgery. 

Never mind the name. The real moral of the .story has nothing to 
do with the ethics of a man. Rather, it points to tlie progress of a 
science. Some of my colleagues feel that the; whole affair was a tragic 
waste of time. I do not agree, although, it was indeed an injury to 
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Smith Woodward, who spent many of his later years in fruitless 
further search. Under totally false colors, Piltdown Man created great 
interest in incient man and problems related to him. lie was largely 
responsible for Keith’s important work. The Antiquity of Man, and 
he was a constant spur to thinking, which is not wasted time even if a 
lot of the answers are wrong. 

More than that. The Piltdown business was carried out as a fraud. 
But if it had been done as a test, to measure the reality of the advances 
in knowledge of fossil man, it could not have been better devised. 
The anthropologists were fooled b\ Eoanthropus for a long time, since 
they accepted the apparent evidence of nature, and were playing ac- 
cording to the rules. Because of this, it eventually became clear that- 
Eoanthropus himself was not playing the rules. 

And because of the outcome, we can see the soundness of most of 
the rest of our knowledge, and the importance of certain principles. 
The falsity of Piltdown Man does not cast a shade \v on Swanscombe 
Man, for example; quite the reverse. And we can see how significant 
is our endc-'tanding of the australopithecines, since this was such a 
factor in forcing the exposure of Piltdown. At the same time, we are 
reminded of the supreme importance of having exact information about 
dates, whether from careful geologv, or from tests like the F test, or 
from reliable animal' associations. 
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TlIIE early NfEN go hack into the cupboards now, for we are 
done with them. Tlic rest of human history is that of Homo sapiens. 
alone. No other kind seems to have lived long beyond that same point, 
about 37,000 years ago, at which mo<!ern men were coming into Europe. 
Our concern now is with another kind of differenc(', the differences 
among races; and with another kind of history, the ai.ival of these races 
where we find them in historic times. 

So we h,v’o passed through a doorway. But we have not shaken off 
the problem that bothered us in that other room; it is still with us in the 
new one. W'hen, how, and where did Homo sapiens originate? The 
First Man, as he is painted on the ceiling of tlie Sistine Chapel, is 
uiKjuestionably a handsome White man. Rut what did the first man 
of our own species actually look like, back in the long Pleistocene? 
Our knowledge' of race and of racial history is obviously all tied up with 
this, and one side of the pioblem asks questions of the other. 

We can be sure of this: races have become different from one an- 
other since the time when the species sapiens took shape and came to 
occupy different regions. W(* do not know just why, 'vhether through 
gradual di\ <'rgence or through mixture with other kinds of men. We do 
not know how diflerent they were at any one time, say ten thousand 
years back, or thirty-five thousand vears back, or more. We do not know 
which of the important racial forms may be more rec(*ntly developed 
and which may be quite old in their present guises, though I would 
be willing to guess. We do know, for example, that the Upper Paleo- 
lithic people of Europe already had the character of Whites, or 
Caucasoids, simply from their skulls. And this is one of the strong 
arguments for the considerable age of Homo sapiens. We must con- 
clude either that the Whites are the oldest and most primitive— the 
first— sapient men, brand-new then, and that they ha\'e not changed 
materially since then; or else that the first of sapiens were older, and 
gave rise to the White stock as one of several of their branches. 

Wcidcnreich believed the first racial division in man was very an- 
cient, as you have seen. Hooton also seems to have felt that races were 
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at one time more distinct and well defined, since lie believed most 
racial types of the present were due to mixtures among such more 
ancient races. “We are not presently in the primary race-making phase 
of man s evolution, nor have we been at that stage of the evolution 
of Homo sapiens for the past ten thousand y(*ars or inore.”^ This of 
course does not hold a candle to Weidenreich’s estimate of the whole 
Pleistocene since races first diverged. But both views strongly sug- 
gest a day when races were pristine and pure. It is an idea which 
needs re-examination. We cannot examine it in the light of history, 
since the evidence from the skulls is too fragmentary, one of the worst 
gaps in human historv. We must look at it througli what we know' of 
-living people, and of evolution. 


Various Views of Race 

The whole suhject of race in modern man has boon snrronnded by 
ignorance and perverse judgment. This is another case wh(*re common 
sense and everyday observation have been madecjuate, lacking a well- 
developed body of real biological knowIc*dg(\ so that ill-founded 
theories, ill-advised references to the classics, and a lot of plain poppy- 
cock were all mixed up together. You will nMin'inber the confusion of 
ideas which attended the findings of th(' Neanderthal and the Java 
men. The same confusions rallied around tlie subject of race, and they 
did not stay within the relatively polite fencing salons of scientific 
societies, but got out into the vulgar brawls of politics, and have caused 
decade on decade of race- generated misery. 

Races vveie recognized in anticpiity, but roused no great interest 
and were shrugged off with some fabulous evplanation. Any foreign 
land was thought to be peopled with ogres or cannibals ( the Anthro- 
pophagi), and a man who differed from yourself merely in having 
a black skin and fuzzy hair was b\ comparison nothing to look at 
twice. Little of the world was yet known. Race was really discovered 
from the fifteenth century on, in the great age of exploration. “Indians ' 
were found who did not live in India. Hairy aborigines came to light 
in the antipodes. This was, of course*, before anything like an evolution 
for man had been suggested, and the stunned voyagers from Europe 
ascribed the many new kinds and colors ol m(*n to a series of separate 
creations, in other Edens which the Scriptures did not mention. 

There was, in fact, a seesaw battle on this point, when some writers 
began to think that man might somehow have changed in different 
places, given a fairly long lime and a not too strict obedience to the 

^E. A. IIf>oton, Vj) From the Ape (New York: Macmillan, revised edition, 1946), 

p. <534. 
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Old Testament. Tlie great Bliimenbach, jack-of-all-sciences, in 1775 
made one of the very first reasonable classifications of man, and he 
suggested that the Whites (whom he dubbed Ihe Caucasians, because 
of admiration of the appc'aranec' f)t natives of llu* Caucasus) were the 
original typ(' of man, Irom which had tiriited awav, largely under 
the influence of climate, the Yellows (Asiatics) and Reds (American 
Indians) on one side and the Browns (Malavs) and Blacks (Africans) 
on the other. 

After about i8bo, when (*\olntionary theory broke out of its egg with 
Darwin, and th(‘ Neandiathal Man broke out of his cave, serious 
attempts by scientists to relate human origins to Adam and Eve quickly 
stopped. Classification. how(*\er, continued apace. Anthropology was • 
born, giving itsell the job oi seeking out and describing the varieties 
of mankiiKl until \irtuallv (‘\(t\ last IVgmv had known the stare of 
the camera lens and the l(‘c‘l ot the calipers. H()xve\ei, while succeed- 
ing in its field obj(‘cti\(' ol learning about all the (*arth's peoples, 
racial study was gradually bogging dow'n because of some* theoretical 
defects. 

One* was soon appar(*nt: nobody could agree how many ‘'races’' 
there were, ('stimates of tht' number ran.ging Irom two (the “Hand- 
some” and the “Ugly”) to over sixty. Another defect was more subtle: 
after abandoning tlu* idea that the different types of man had been 
created separateK, just as tluw are, and the other Biblical idea, that 
they were the descendants of the several sons ol Noah (whence the 
use of tin* terms SiMiiitic. Il.imitic. anil Japhitic) or of the Lost Tribes 
of Israel, thi' students ol tlie subject neglected to supply themselves 
with anv other plaiLsil)le explanation. (One othei .suggestion was 
made: races de.seended Irom the diflerent kinds ol ai.*'.'!) For a long 
time there seems to liaM‘ pre\ ailed simply a hazy understanding that 
somewhere in the past tlu're htul been ancient rac'\s which once were 
pure. This mythical atnu)s|)here made it possibli* for certain Cerinan 
and French writers to ileselop their groiindli'ss philosophy (long 
before the Nazis) of ancient Aryan purity as the secret of civilization. 

And so a great deal oi good and caielnl descriptivi' W’ork was done, 
with no very clear problem in the mind of llie doer— no questions as 
to the basic nature ol races or as to how they had come into existence. 
It is obvious that anthropologi.sts wi'ie mostly trying to sc'parate races 
and types, to make them as distinct and clear-cut as possible, so that 
the “hybrids” and “mixtures” ol the j^ri'sent day might better be under- 
stood. Only late in the game was it realized that all the overlapping 
and intergrading, and the difficulty of deciding just how many races 
one should count, might in them.selves be significant. Eventually a 
“scientific” view began to grow up, by which 1 mean the awareness 
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that racial differences and racial theory must he made to jibe with 
what is known about evolutionary processes, genetics, and biology 
generally. But this was not the happy ending. We have *a scientific 
view, but not a complete scientific understanding. Anthropologists 
began to attempt definitions of race. Hut these turnc’d out to be re- 
fractory. For race is not just a thing. It is a whole situation in a biolog- 
ical process, and to understand it demands a j^retty full explanation 
of a lot of evolutionary principles, only partly stated in the early 
chapters of this book. 

Therefore, defining race is like “defining" human historv. I would 
say that definitions drawn up to be undcTstood by a newspaper 
‘reader are long, rambling, and inadecpiate, and that short, accurate, 
and meaningful definitions can be understood onlv il voii know tin* 
background. For example, this one, by nob/hansk\, is liighlv aee(‘pt- 
able: “Races an* populations diflering in tlu* incidence ot e(*rtain 
genes." To an educated person this prol)ably means that rac(*s difl(*r 
in some of their hereditary traits. Hut, in its suggestions and limita- 
tions, it means a great deal more than that, if \on understand the* 
full sense of “population" and the theoretical process(*s bv which gene 
incidences are maintained or changed. 

This difficultv of df*fining is no lake bug.iboo. To discredit racial 
doctrines in modern politics, UNFSfJO in U)5o assc'inbled in Paris a 
panel of anthropologists and others, to draw up a general statement 
on the nature of race, as it is nnd<*rstood toda\ . This was to be a long 
and full definition and explanatmn, a scientific reference for laymen 
of anv sort. The panel did its work and made jniblic its staU'meiit 
with hop(*ful satisfaction. Ihit tlu* other anthropologists Icll upon this 
document wa’th such vigor that the Faiglish journal, Man, was lor some 
months running what amounted to a department of criticism, correc- 
tion, and amj)lification, in the lorm of letters from Ur(*at Britain, 
France, and the United Statc*s. So UNKS(X) c|uicklv got together 
another panel in 1951 to do the Statement over again. Tliis time the 
draft was circulated widely, .so that the rest of the prof(*s.sion could get 
its comments and abu.sc* in early. By compressing the results UNESCO 
was able to publish the statement and the gist ol the exc(*ptions to it— a 
sort of minimum anthropological description of rac(;— in a relatively 
small volume. When, a lew years latc'r, I snbniitl(*d the statement to a 
seminar of educated but non-anthropological European graduate* stu- 
dents, presumably a worthy sample of ultimate consumers, it was 
still good for a barrage of further criticism from this (piarter, which 
was impressively well informed. So perhaps, in defining race, the 
policy of containment is not too successful.* 
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Human and Animal Variety 

Perhaps in fact the whole eiuh'avor to define, in descriptive terms, 
is a futile oiu*. Supposinjr we w(T(* to forj^i't old arguments and 
definitions, and begin afresh, looking at humankind as though we 
were setting out to collect beeth^s or seashells. We notice different- 
appearing men in differcMit parts of the planet’s geography. We ex- 
aniine them for their fundainental eharacleristies. Ar(‘ any of them 
as different as orang and chimpanzee, who belong to two different 
genera, Pongo and FanP N(\ c‘vidently not. Are any of them as differ- 
ent as two species? That is to say, have they significant distinctions 
in physiejue— more than you could find in cattle or in dogs? Can you- 
s(*e boundari(\s of some kind bt'tween them, si) that overlapping is 
slight, and so that, e\(Mi if mingh'd in the same hTiitory, they tend 
to breed separatelv, not together? No. Human racial distinctions, how- 
ever marked they may seinn at the extrtmies, shade into one another 
and tend to be lost, both in g(‘ographic overlapping and in ready 
ipff r’'’*^'eding. This last applies to all contac t, whether it is local 
and special, like Danes and Kskimos in Greenland, or is a vast zone 
of intergrading, like Afric*a just south of the Sahara, or a great melting 
pot, like Latin America. 

We see onlv a big, world-wide species which, like other animal 
species, is both polvmorphic and polvtvpic'. That is, its individuals are 
highly variable in any place, and the average of individuals also differs 
from place to place, both of these things are natural to any species, 
and the place-to-plac(‘ variation, the existence of races, is the more 
likely, the more widespread is the spc’cies. 

To the ordinarv observer, all this variatin- is not so obvious in 
other kinds of animals, but it is there, and zoolegisls know it; ordinary 
observers do not look verv hard at any spec ies but Homo sapiens. In 
fact, after scweral generations of anthropologists had believed that man, 
in his skeleton and skin, w'as an extraordinarily variable animal. Pro- 
fessor A. II. Schultz demonstrated that chimpanzees are at least as 
variable, if not more so. And chimpan/ee “species have bc‘i*n fal- 
laciously nanu'd and deseribt'd, literally by the dozen, because of the 
finding of a specimc'u or so with an unusual combination of coat, size, 
and featunxs. These spc'cies do not exist; they are known to be merely 
variant individuals of the gen^'ral population. Pcssibly other chim- 
panzees stare at them, as vve notice a man who is very tall or very 
red-haired. 

So these two kinds of v ariety, in-group and between-group, are not 
peculiar to man. Rather, they are usual to all animals, and in fact 
needful. Without this variety, you may rc'call, evolution could not take 
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place at all. Furthcrinore, the keeping-iip of such differences is an aid 
to the health of the individuals and the strength of the species. 

Consider the in-group heterogeneity, wliich has often bccM construed 
as lack of “purity/’ as departure from the ideal type of a race as it 
supposedly once existed. Such a purity never did and never does exist. 
For the variety rests on the possession of different kinds of genes in a 
group, which is important to it, both to meet new situations or to form 
protective combinations. “Purity" in fact means nothing, unless it 
means homozygosity, the eliminating of all but one kind of gene. This 
is interesting in the laboratory, but if you want to apply it to man it 
means brotlier-sister mating. And this is viewed as dimly by the 
.geneticist as by the layman, since it tends to uncover detrimental 
genes in homozygous form. Heterozygosity, the pairing of different 
genes, protects against this, and broadens the resources of the whole 
group. 

And different groups also diverge in the whole pattcan of th(‘ir 
genes, that is to say, in the proportions and combinations they possess. 
I will be specific in a minute. This comes from a variety of causes. 
It may come simply from the group being isolated, and also from 
natural selection working to favor one '^•ombination in one place, a 
second combination in another. And so we have races, in animals 
or man. Some such races eventuallv become so distinct from each 
other as to change into iu*vv separate species. Hut that is not the neces- 
sary fate of races. They are pres(‘nt in the nature of things when a 
species is widespread. Human races are r<‘ally a kind of local limitation 
in the total variety of mankind. 

Now these two kinds of variation occur together, an important 
point. Groups may dillc'r from one anotluT, but tin* individuals in 
each also differ so much that the overlap is wide. So we can speak 
only of average diflerences in groups, in racial traits. In some things 
(such as skin color) the average diffcTs so greatly between European 
Whites and African Negroids that the individuals do not overlap, and 
there is no question as to which race a man belongs. In other things, 
the overlap is so broad that wc cannot tell if the averages actually differ 
at all. But the features of race we study generally lie in between. 

Blood and Genes 

We come at last to these features, the way in which different 
races differ, more or less. Let us begin with the ('iigines of life, the 
internal organs and th(‘ir behavior. Here, even the anthropoid apes 
are strikingly similar to man. Individual human beings differ consider- 
ably in size and shape of vi.scera, but it is not known whether there 
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is any average differences between races. In blood chemistry there 
is a little more difference from apes: it is possible, by introducing 
human blood scrum into a chimpanzee’s blood stream, to develop anti- 
bodies in his blood scrum which will then show a reaction in the pres- 
ence -of human serum. But no such thing can be done with the races 
of man: human blood is all the same in this respect. 

However, our blood has different sets of individual antigens and 
antibodies, like A, B, and O, or the Rh system. This illustrates nicely 
what we have been talking about. Individuals in a population differ 
in their blood types, according to the two genes they have inherited, 
so that you are type O, or A, or B, or AB. Most racial groups, however, 
have all these kinds of individual (some populations have no B, and a * 
few have O only). So they do not differ in an absolute way, as though 
there were an “A race” and a “B race,” but only on the average; or 
better, in their proportions of the same thi^^gs. They differ, as Dob- 
zhansky says, in the “incidence of the genes,” not in having totally 
different genes. The blood types are the same, wherever you find 
llic 111 • that a member of your own family might very well be a greater 

menace to you, if you were having a blood transfusion, than a Hottentot. 

One of the fascinating discoveries of rc'cent yeais is another blood 
oddity, the “sickling geiu',” or the sickle-cell trait, also called Hemo- 
globin S. Somewhere, in a pair f)f genes having to do with the de- 
velopment of hemoglobin in the red blood cells, there took place a 
inutafion, or change to a new g(‘ne. If, instead of having two of the 
usual, or normal, genes, you inherit from vour father or from your 
motluT a sickling gene, your red blood cells will have a peculiar 
property. H their owgen is reduced (as wd’ take place if you let a 
drop of blood stand on a glass slide), they w'il lose their round form 
and take on abnormal shapes, especially crescents or sickles. And 
you will have another peculiar property as well: you will have a 
high childhood resistance to the most severe type of malaria. 

Cllearly this will be to your advantage, if you live in a malarial 
region, and beyond the range of the best medical treatment. And 
you would expect that this gene, this trait, would become very com- 
mon, through Darwin’s principle of natural selection. So it has. You 
might expect, in fact, that it would become universal and supplant 
the “normal” gene. 

But wait. Suppose it is fairly common and that both your mother 
and your father are the proud posses.sors of it; suppose that through 
the laws of chance you inherit the sickling gene from both your par- 
ents, and so are homozygous for it— have two sickling genes and no 
normal gene. This is too much. You will have no normal hemoglobin. 
You will have a severe anenlia, sickle-cell anemia, and you will almost 
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certainly die from it before you grow up. And so you will hardly 
pass the gene on to your childn'ii. 

That is whv the sickling gene does not become universal: it kills 
itself off. Where malaria exists, it builds itsell up, by natural selection, 
because people who ha\c* it in the single dos(' are healthier, » with 
larger families, than people who do not have the gene at all, suffer- 
ing malaria severely or dying irom it. But then, as this happens, the 
smaller proportion of homo/vgotes will also rise. That is, more infants 
with the double dose* are born, onlv to dit'; and so some of the 
sickling genes are picked out of the* population and thrown away. Tlie 
gene camu^t rise up bevond a certain K'vel belore it drops out faster 
than it i*icreases: obx iouslv, if it could somehow get near the point 
where cver\(>ne had two sickling geni\s, llu‘n iwervone would die, and 
that would be the end of geiu' and popniation alike. A balance is 
struck: one pait of tlie popidation is more lK‘aIthy and vigorous 
for having the gene agaii^st inakuia, which lu*lps Ihe w'hole population 
to sur\ive; but at the same time the population cannot survive 
unless the otlua* part acts as i-ustodian of thi* “normal * gi'ne. 

Whv do vou not se(* tlu'se things all around von? Bi'cause vou are 
probably not an African or a South Asian, and so >ou will not have 
playc'd in this lotter\ of life and dt*alh. 'Ihe siekling plKMiomenon is 
at home largely in N(*gro Africa, here being in a bioad way common- 
est where malaria is worst and Uss common elsew'here. It occurs 
virtually throughout Negro tc'iritorv, and on file fringes; it is found 
in the ordinarv Negroc's, in PMjnht*s, and in the tall Watussi and 
their ilk. It is not found in the Bushmen of South Africa. But it 
came to the Xew' 'World with tlu' \ineiican Negroes, among most 
groups of whom it seems to have bet'u (U'clining, since their new 
environment is not snflicientlv malaiial to eiieonrage it, and .so to off- 
S(‘t its lethal effects. With control of mosquitoes through DDT, the 
geiK* may be (*\p(‘cte(l eventuallv to fall shar|)ly in Africa as well. 

D()es all this naxin w’(* hav't* hit on something which distinguishes 
the Ni‘groes as a race'? Not r(MlK. The same g(‘ne turns up widely 
in India, notably among some of the backward peoples. It is not 
uiKommon in (Greece and has beem found in malarial regions of 
Italy, Turkey, and Arabia; one suspects it came to these places with 
an irnpoitation of Negroes, however small. This makes it look like a 
Negro tracer, lint it should be looked on ratluT as a trait which 
spread (and was still spreading lately) among the Negro populations 
of Africa, simply b(’cans(‘ it appeared there, in some region exposed 
to malaria. It did not expand in certain other parts of the world 
wdiere malaria exists, because' it was not there to expand, not becau.se 
the inhabitants wen* not Negroes. It could have spread. It probably 
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did so in Greece and Italy (jiiite indt'pendently of other Negro traits, 
once it arrived somehow from Negro Africa to start with. 

Oddly ertough there is another such gcme, though a different one, 
in Italy and other Mediterranean countries, causing Cooley’s anemia. 
But .we cannot he on this all day. The sickling trait is sufficiently 
instructive, teaching a varic'ty of lessons. Aside from being as beautiful 
an example of natural selection as is known, it shows how genes are 
not the special property of only one race, but can be passed to any, 
without limits. Rather, gcMies may accuimdate in one direction or an- 
other, as genes for lighter skin accumulate in one region or population 
and genes for darker skin in another. That is the actual nature of race, 
the way in which populations begin to become distinct. 


Function and Adaptation 

When we come to matters of function, l'ir*re may be some general 
differences from race to race and place* to place. Little is knowai. 
Research on basal metabolism, or rates of growth, has found consider- 
able ^erage differences among diffenmt peoples. Rut these differences 
seem to be ver\ much a inatti*r of climati* and diet, and individuals of 
the same group w’ill changi* in metabolism if you move them around. 
Therefore such ditterenci's cannot be calk’d “racial.” The same thing is 
apparentlv true of most diseases, like tuberculosis or hypertension. 

But Negroe's do seem positiM*lv more resistant to infection from a 
variety' of skin alllictions, including some skin-related or skin-im- 
planted diseases like scarlit lexer or diphtheria. This is resistance to 
infection, not to the disease itsell, since they will be as sick as the 
next man, once thev catch it. Nobody know'. Mie exact source of the 
resistance, but it would appear to lie in the >kiii itself and to be a 
real racial distinction. Kskimos appear to withstand cold in the tissues 
of the hand better, bv a bt'tter regidation of the blood supply than in 
Whites; but it is not known wliether this is an ac(|uired hereditary— a 
racial— trait or results from kmg ptTsonal acclimati/.ing, during the life 
of each Eskimo. 

The human figure is also “lunctionar in a related way, as I haxe 
said before, because it seems to help out with the regulation of body 
heat bv changing its sh«ipe to the best form under the circumstances. 
You do not get long, lankv Eskimos in the frigid north: a short and 
roly-poly seal hunter keeps his iieat better, and in the awfid cold he 
can get emaciated fast enough with(ml starting that way. Contrariwise 
you do not find chubbv and stumpy camel drivers in the Sahara, 
instead, the tall and slender people of broiling deserts are much more 
likely to avoid heatstroke tby being stretched out, and presenting 
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Contrast in body form between a Nilotic Ne^ro (Sbilluk) and 
an Eskimo. From photographs. 

as much skin as possible, per podnd of Hesh, for body heat to escape 
through. So we nia^" reasonably assume tlu‘se body forms to be real 
effects of natural selection. And they are real “radar' traits, having 
come to be the hereditary equipment of certain peoples. But they 
are not exclusive, for the desert lankiness bi*longs to Arabs and 
Tuaregs, of the White stock, to the Nilotic Negroes along the White 
Nile in the Sudan, and to the desert-living aborigines of Australia, 
three quite different kinds of men. We ha\'e, rather, a racial trait 
which is a climatic adaptation. 


Skeleton and Skull in Race 

There are probably other shape differences like this, whose sig- 
nificance does not suggest itself so easily. Indeed, the Negroes in 
general tend to be longer in the leg and in the forearm than the 
Whites, judging by comparisons made in the United States, so that 
this could be looked on as a vague but persistent difference between 
the two stocks. But one needs to get the averages of large numbers to 
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find such a distinction, and the fact is that the bones have no really 
characteristic differences from race to race. Mankind is very uniform 
in this regard, as you might suspect from knowing that even Pekin 
Man did not differ discernibly from us below the neck. And the 
anthropologist who looks at a headless skeleton and ventures a guess 
as to the race it represents is making a stab in the dark, nothing more. 

He will do better with the skull, and particularly its facial parts, 
if he has some expericMice. Mongoloid peoples generally have a flattish 
face region with wide and angulated cheekbones and little canine 
fossa, but with some projection just at the bony gum. Negroes have 
more such projection and larger teeth, as well as a receding chin, 
rather delicate cheekbones, broad nose apertures and low but vertical* 
forelieads. Whites have tlie most vertical faces and prominent chins, 
as well as good brow ridges. And an especially primitive combination, 
of projecting face, smaller brain, heavy brow and n’ceding foreheads, 
appears in the natives ol Australia and or some other parts of the 
western Pacific, like New Britain and New Caledonia. So the several 
races of man tend to differ a little in the things which have 
made Hoiiw sapiens what he is: in the degree, that is to say, of the 
lightening up of the brows, of the diminution of the teeth, or of the 
pulling in ol the lace. 



Skulls of modem races. Lett: an Australian, with narrow skull, 
heavv brows, low’ face, eyes and nasal opening. Center: Lskimo, 
with flaring cheekbones, wide jaw', narrow' forehead, and nasal 
cavities. Right: Alrican Negro, w'ith prognathism of the lower 
lace, and small brows. 

Even these descriptions are a little too pat. I said before that 
sapient man is really much alike everywhere in skull and skeleton. 
It might be instructive to you to leave the book open at this page and 
try to identify the next cranium you see. The anthropological eye can 
generally spot the narrow* poorly filled skull of the native Australian 
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or the very wide face and peculiar high pitched cranium of the Eskimo 
without difficulty. But he, or anyone, will begin to have trouble with 
Europeans and Negroes, and more still with the generally nondescript 
varieties of Asiatics. If a strange skeleton is dug up in your vicinity 
(North America), look first at the front teeth in the upper jaw. If 
they are just a little projecting, not vertical, the person is more likely 
to be an Indian. 

Skin and Color 

It is only when we come to view the human (‘.\terior that we see 
•the featuies we have always called “racial,” the things which give 
races their distinctive appearances. Foremost is skin, so prominent 
in our hairless species and so varied in pigmentation that it has been 
the popular handle for race since the beginning. Now skin is a most 
useful material, and does not exist merelv to keep voiir insides inside 
and the bath water outside. It is an envelope, a baeteria-killing agent, 
a sense organ, a heat regulator, and, pro])ably most important here, 
a light filter. It admits limited amounts ol nltra\iolet light, which is 
needed to form vitamin D, but presumablv diminishes or diffuses 
dangerous doses by a sc'ieen of pigmc*nt granules. 

This pigment, melanin, is present in t'seryone excepting pure al- 
binos, and ev('ryone has both a fixed amount as well as some ability 
to form more temporarily— in other words, to tan. It is the basic amount 
in which racial groups differ so noticeablv (and in which individuals 
\vithin a racial group also dilfer among themscKes). We are u.sed to 
talking about Whites and Blacks, but Sallows and Dark Browns would 
be more like it. The Wliite stock as a wholi' has a considerable range, 
although it is g<*nerally so light that tanning is more prominent than any 
ba.sic light brown tinting of the skin, and the blood can show through to 
give varying degrees of ruddiness. In northern Fairope the whole pig- 
mentation can be very pale indeed, sine** so little melanin is present. .At 
the opposite end of the scale the N<‘groes also have a considerable 
range of color, in the den.se brown shades. Skin which actually looks 
black, or nearly so, is rare in the .somewhat diluted American Neg oes, 
but is occasional in Africa and Melanesia. 

This variety in outer color has all the earmarks f)f an adaptation, of 
a trait responding to the force of .sunlight l)y natural selection. The 
dark-skinned racial types are distributed in the tropics of the Old 
World. And the bleached-out Europeans ar<' swarthier in the .south and 
reach their extra degree of depigmentation, true blondness, in the 
cloudy north where sunlight is not only not a danger to body tissues 
but is actually at a premium. It looks as* though here the skin has 
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stripped itself of its usual defenses in the liopc of gulping up the little 
supply of ultraviolet light. 

But at the same time, there is not as good a corn’spondence with 
climate as exists in body lonn, as I ch^scrihed it a few pag(*s hack. 
White and Black have approached the same body form in the Afro- 
Arabian desert belt, but tluy ha\e not approached the same color. 
And the American Indians in (heir \ast range from the Arctic to 
Tierra del Fu(*go also reflect climate in body si/e and form, to a 
discernible degree, but not in color. There aie other rc‘ser\ ations: are 
the tropical forests really so suim\ as to encourage their inhabitants 
to be dark-skinned? Therefore, some of thi' racial differences in skin 
color may be more d(‘ep-st‘atc'cl, and possiblx more aiieii'iit, than a, 
direct tie to sunlight might sugg(‘st. It max xxc ll b(' that other things, not 
xet detectc'd, b(‘ar on pigment, and 1 htixe already mcaitioned the 
superior resistanct' to infection of Xc*gio skin. If so, then skin color 
probabl) answers to *i complex balance f forces, a little like the 
sickling gen(‘, and not simplx U) the ])ei suasion of the sun. 

In fact, it is just in .skin coloi and the othc*r most obvious tiappings 
of rtiee that xxe find iht' gieal('st chllicMillx in finding explanations. 
In hair and c‘xe color mankind is more nnifoim, xxith dark broxxii ex('s 
and dark broxvn or black hair the modt\ only certain sections of the 
depigmented Europeans haxc lighter shades of thc'se. By excluding 
more light, a dark iris max make a more eflieient caiiK'M out of tlu* 
eve than a light on(\ and so blue c\cs and lilond hair, xxith no apparent 
advantage to them, probablx tag along aftei lair skin as an accidental 
side effects. Hair varies in shape as xxfdl as color. Among Mongoloid peo- 
ples generallv it is pcTlectlx straight. In Eniopi'ans it may also be 
straight, but the hairs are mort* apt to txxisl m unison at intervals along 
their hmgth, giving rise to xxaxes or cnils. In Negroes there is a coiitinn- 
ons curl to the htiirs, xxhich do not lie parallc'l; thus they do not form 
curls but intertwine x igoronslx and make a xxcKillx mat. Possibly this acts 
as a natural pith helmet. 


Other Familiar Feature's 

Some differences in form arc incomprehensible. W’hy are Negro 
lips rolled out and thick? Whx do Whites and native Australians retain 
full beards and a certain amount of bodx hair? \\ hv is the head itself 
differently shaped: long, round, high, or low, in different localities? 
Why does the face varv in tlu* same' xvax ? One cannot escape the 
feeling that there has been sonu' accidental evolution in these things, 
although invisible causes arc' alxvavs to be assnnu'd. 

Here, however, is a difltxrencc which docs seem to make sense: the 
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narrow nasal cavities of the north Europeans and the Eskimos seem 
to warm and moisten air for the lungs in dry and cold climates, as a 
protection. At any rate, there has been shown a strong statistical relation 
between nose shape and the average temperature and water vapor 
in the air, when studying peoples who have been a long time in 
their present climates. 

Racial differences, then, taken altogether, seem to result from a 
mixture of things. Part of them are surely miMiientos of evolutionary 
journeying: differences in shucking off brow ridges (and perhaps body 
hair). Part are almost certainly adaptive, reflecting the demands of 
different climates and habitats. Part of them could be, and probably 
•are, due to chance. A “race,” or better, a local racial form, is a popu- 
lation with its own combination of average physical characteristics. 
Such a thing is a sort of corporation of genes, a breeding stock. 
You might convey its appearance through an individual, but a race 
is not an individual, a single set of genes. Nor is it an ideal type, a 
photograph of its average member. At the same time, it is not the 
people of a whok* continent. It is a population which actually ex- 
changes its genes in breeding, and thus changes or evolves as a unit. 
Still it is never, m mankind, cut off from others, and so it keeps ex- 
changing its her(‘dity somewhat with other populations, be they tribes, 
or villages, or islands. 

All over the world this has been going on. Such segmtMits of human- 
itv, real but ill-defined and borderless, have Ixmmi undergoing slight 
changes, allowing their neighbors^to partake in them, and producing 
local racial differences. .Vnd by virtue of distance, of contrasting 
environment, and probably of a good manv thousand years, this proc- 
ess gave ri.se to four main population groups or racial stocks, at the' 
four corners of the Old World: the Whitt*s in the northwest, the 
Negroes in Africa, the Mongoloids in northeastern Asia, and the dark, 
hairy, primitive-looking Australians in the southc'ast. 
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O4LASSIFYING the Einopeans into types 01 subiaces is an old sport 
One of its roots goes «ill the s\ay back into the* eighteenth century, * 
when it was first realized that t\ery language from Iieland to India 
(excepting those of tlu' Finns tlw* Turks, the Ilungaiians, and the 
ever baffling Basques) Ik longed to a single familv Scholars eagerly 
began studying oik* of its earliest lecorchvl foiins, Sanskrit, which 
had been handed down from the Arsans ancient invadeis of the 
^n(.h. 4 w peninsula Thus the famih came to be called the “Aiyan” lan- 
guages (the name has since been changeel to ‘ Inelo-Euiopean ’) 

Tins ehscovers, b\ the iiih s of the game as phive*el m the nineteenth 
C(*ntuiv, allowed ewe^rvenie as manv guesses as he hke'el as to who were 
the first Aryan-speMkers of Furope anel where they came liom Write*rs 
took jthe map of Asia anel de)ttt*el it all o\er with imaginary heimes 
The legend grewv The Aisans became the iinentors of ciMlization, 
eoining enit of the Ilinelu kush en.the lhals, or whe'iese^r, shouting 
Ar\an encourageine'ut to \nan n\cn pulling \i\an carts full of Arvan 
he)use*holel goeids B\ the mieldle* of that centurv Count dc Gobineau 
was giving the Aivans cieelit for everv civih itiou on lecord— Egypt, 
Ghina, the American Inelians— thiough then ennobling influence and 
their ennobling ble^oel On anel on jounceel ♦^his fairv tale until National 
Socialism in Geimanv fashioned its most leceiit edition Eaily in the 
Nazi legime Arthur Guiteiman, in the following poem, maele the whole 
matte^r about as cle'ar as can be elone ^ 

K T H N O L C) G I C V T. 

Thcialuint prc-hisiont Anjaus 
Suppicssed all n( i[^lil)onn^ hatbanai s 

Their piogemj, the Imlo-Gunians, 

Ptcachcd ctiltiiic, ustnii su oids e/s snnioii^ 


^Froin ‘Tlu* Conning low eg** New \oik Ihnild liihutit, June 8, 1933 
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From them (Icniid the u ailike Teutons 
Who eut the Rotnans up in ( toufons. 

And theij ])e^(it the Goths and Vandals 
Whose uiuhare celebrated scandals 

Ftom all the se sttains and mam/ others^ 

Du ei s(*, i/i t c lose as sons and hrothei s, 

Aiose otii mode tn y^oidu he icn s. 

To u horn all othc r htc c ds cue zc toes 

The Na/is coiiti'ntecl tlu'inselxes xxilli clt fiiiintj; Aivaiis as those who 
' weie not |e\Msli It was oldt r wnteis who tiied to discos ei what \r\ans 
nn^ht actiialK look like Vt hist, as in de CJohinean s hook, the Anans 
weie snnpK nnst\ de!mu;()ds lioni a \amie \ alh.illa, loc.ditx nnspi'c- 
ifn'd Jhit latial classification was i»oini; on and the ohsious and 
\ahd \aiiations ainoiit; the riiiopcans wcic* heiim nolc'd, espec iall\ 
that tenclencN to cxtiiim hlondm ss winch cc'iiteis on the Ikdtic In 
lact, h\ the end of the ccntuix time wc'ic leco^ni/c'd the thice laces 
exenone has luMid .ihoiit \oidics \lpincs and \Ic‘dit(MiancMns 
'Ihe Noidics ( oi lentous) xxeie tall loni^luMch'd, lonij-faced, and 
tan, the VlpineswiH stocks loniidhc ulc d ot inediiiin com|^le\i(jn the 
Medileiianeans longheaded hut slu^ht and daik \nd xshile peilc'ctK 
honc'st antlnojiolo^ists wiie tixiin^ to »inal\/e the population oi the 
EuiopcMii contiiK lit in teiins ol these* laces sonic ut the \ix mists ran 
oft XX ith the* sc lie me anel snhx e i te d it loi the n eixx n e nds 

Txxe) c ails XX iite*i s, l*()sc he* aCannan md Pe nka an \usti i.m, liad fe*lt 
that the le w as ne> lie c d to hi mii; the i^odlike \i \ ms out of hackxx tiid \sia 
when moie godlike countiie s xxcic ax ulahle ( (.< iinanx foi example) 
This in turn suggc*ste*d that the* Xixans might he a spc'cific lacial txpe 
ot Euiopc' iathe*i than the* tace*ltss xxandeieis eil de* (.ohme*aus hook 
And the* ohxious candidates xxe*ie the Nen dies, xxhose singnlai hlond- 
ness sugge*ste‘d the ne)tie)n that the x xxeie* most likc'K te) haxe heH*n 
the “eniginal ’ lanopeans \iid se) the* Noidics, xxc*aiing a suiprisc'cl 
look, he*caine the* he lenc huildc is ot cix ili/ation 

this kind of ‘histoiv’ xxas pc ipe*ti.itc d in sexeial countiic’s II S 
Chainhe*ilam, .in Fnghsliman xxho x\e*nl tei hxe* m (leimanx, xviote* the 
fattest hook and peihaps the most famous, / ounclations of the Now- 
teenth Centutt/ In Amciica, Madison (.lant piihlislu*el The Pass 
i/ig of the Gnat Race , in which the* suppeise d iinseatiiig of the Noichc 
fonndeis ot this coimtiv hv l.ite*i inimigiants fioni southern and east- 
ern Europe was good tor ti pail ol t(*ais on every page. Much more 
interesting and se)plnstKaled was IJAnjeti, son role social, by the 
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French political scientist Georges Vach(T de Lapoiige. In this scien- 
tific-sounding version, which had a good deal of gcMunal, probably 
unconscious, acceptance, at least among the Anglo-Saxons, the three 
races have their biological difh'rences in al)ility. The Aryans (read 
“Nordics”) are the natural leaders and creators, rising to the top like 
cream, unless their society or nation is so unfortunah^ as to have 
diluted them too far. The Alpines art* stodgy, but sound; the perfect 
subjt'cts for any ruler. The less said about the Mediterraneans the 
b(‘tter; they l)elong at \hc bottom of the scale, with Mongolians and 
other inv(*rtebralt‘s. Lapouge took several voluiiu's to sav all this. 
Hilaire Belloc got it into three versi‘s, \i7.: 

Behold, mij child, the Sordu’ Man, 

A}id he a.s /ikt' him «,s- ijou (‘an. 

1 1 is le^s are lon^: his mind is sloic. 

His hair is latik and made ■ f toic. 

And Iwre tee have the Aljutte Ra<'e. 

Oh! What a broad and f(mlish face! 

Jlis skin is of a dirtij t/elhne. 

He is a most unpleasant fellow. 

The tnost deii^raded of (hem all 

M('diterraneati u r call. 

His hair is c risp, and even ends, 

And he is saunj tiith the ^itls. 

This ended with tht* First World War, except in the Nazi camp. 
B(‘t\\t*en the wars the anthropologists, ith growing information 
about lisiiig peoples and a far b(*ttt‘r knov icdge of the past, wen* 
i‘\amining tiu* Fairopean population from a moii* educated and ex- 
pert position, culminating with (.'oon's fine .tudy. The Hares of Europ(\ 
in 1939. It is no longer possible to accept the time-hoiiort d scheme 
of thri*e races. Tlu* obj(*ctiou is not simply out* of new c‘(»mplications. 
IlatluT, tlu* scheme suggests an old frame of mind. It puts the emphasis 
on the difrerenc(*s among flu* Whites, noi. on their likcness(\s and 
relationships. And it clearly assumes, once more, that Nordic, Alpine, 
and Mediterranean were originally “pure," having mingled since then 
in different ways in dillert*nt places to form tlu stream of European 
historv. This is almost as bad as falling back on the sons of Noah; there 
can hardly havt* been such a day of jmrily. The root of all the trouble 
lies in starting at the end of history— witii the li\ing people— and try- 
ing to work backward. That is the wrong end. Let us start at the 
l)eginning. 
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Rounder Mesolithie Meads 

Back wc go to the first break in tlie Wiinn glaciation, and the 
advance guard of the final invasion of westcTii Europe by Homo 
sapiens. In the time just before, we must suppose, there had been a 
solid block of Neanderthals in Europe and South Central Asia, and 
apparently Mediterranean Africa as well. If so, this would lea\'e the 
CA'utral Asiatic plain as a main possible source of the newcomers. 
South Asia, i.e., India, also suggests itscH, am! conceivably they could 
have come up from Africa, through the Near East or even (ubraltar. 

'But thei»' are considerations, principallv archaeological, weighing 
against these alternatives. 

At any rate, the invaders were not home-grown. WV have seen them 
immigrating at tlu' opening ol the Uppc'r Paleolithic, and this was 
evidently the pattern lot lattT tinu's as vvc'll. The Upper Paleolithic 
men, tall or short, all had larg(\ long skulls. \l(‘n of tlu‘ saim' kind 
appeared in North Africa; and from the lu'ginning to the end this 
soutlu'rn shore ol th(' \I(‘diterrane.m h.is Ix'cn Whitt', racitilly, con- 
tinuing its bond with Europe from Ncandt'rthal timt's. Eor thousands 
of years the new Europe.ins linnti'd big ganu' and painted cavt's, 
until the glacier eventuallv withdrew from the contim*nt, lingering 
on the Scandinavian peninsula Iw'fore giving np its last grip. 

Now the forests grew up in Europe, and the herds of mammoths, 
horses, bison, and rt'indt'cr wt'rt' gout' or going. In spite of chilblains, 
life in the old cold davs hatl been c.isicr hunting. About 8000 b.c'. the 
culture took on a diHerent look. Ni'vv tricks in hunting and new kinds of 
food were discov(‘red. Bows and arrows, caiux's, lu'ts, fishing lines ap- 
peari'd. Peoph* .settled on shores where sh(‘llfish abounded. Stone tools 
show tliere wc'rc lu'w contacts with \lrica. This phase of history is 
called th(' Mc'solilliic, and in Europe it carried on until after 4000 n.r. 

As to tlu* p('opl(* tlu'inselvc's, tliere were no striking change's and no 
signs of furtlu'r immigrants ol importance. However, two new notes 
were struck. .Although still nigg(‘d by modern standards. Mesolithic 
heads from Portugal and Brittany w('re diminished in size from those 
of their Paleolitliic ancc'stors soiiu'what, and were in fact about what 
you would e.xpect to find grac ing a well-built Scot or Swede today. 
Secondly, the first rounder heads appeared. This is another grisly 
archaeological drama: in a cave at Ofnet, Bavaria, were found thirty- 
three skulls—nineteen children, ten woiiu'n, and four mc'ii— all cut off 
from thciir skeletons, and all packed togc'ther in a circle like a clutch 
of eggs. Holes in the skulls, just the shape of a stone axe of the 
time, show that these p<'ople did not die of* the im'ask's. 
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Every skull was broken, many badly so. Such as could be put to- 
gether agree with the impression given above: they hark back to the 
older Paleolithic people but are smaller, and in sire and ruggedness 
are like recent North Europeans (such as Irish or Anglo-Saxons). On 
the average, however, they were rounder, or shorter, in shape than 
the skulls of their predecessois. 



Teviec skull No. ii, a Mesolithic skull from Biittanv. A particulailv 
rugged male, in a sinall-sfaturcd gioup, he repiescnts a group of 
Mesolithic d.-sccndants of the Paleolithic people. From a pnoto- 
•giaph, courtesy of Dr. Henri Vallois. U natural si/e. 


Since some arc quite long, sonu* quite round, the curious Ofnet 
skull nest used to be looked on as a mingling of dificrent tribes, and as 
signaling the entry of roundheads into Eiuope. But the variety, 
think, has been exaggerated; statistically it u not unusual, and some 
of the heads were accidentally slightly flattened in back when the 
owners were infants. In addition, there is a broad likeness in appear- 
ance among them all. .\lso, there is no good archaeological es idence of 
immigrants. F’inallv, a constant tendencx to changt rom 
rounder heads has appeared in many of the worlds populations 
Europe and out, during post-glacial times, do exen ^ 

have a mi.xture of trophy heads from ditterent tribes 
xve have no dependable sign ot new people arriving m this quarter. 


Smaller Neolithic Hcatls 

At this same time great changes had been taking place m 
East, of which the backwoods Europeans were ^ ^ j j 

iman Mesolithic was only Hhe extension of the ancient hunting life 
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of the Paleolithic, striving to met‘t new conditions and to find new 
food resources and ways of using them. But in the Fertile Crescent, 
from Palestine around the northern flank of the Tigris-Eujjhrates plain 
in Iraq, the Neolithic had been dawning, with the invention of farm- 
ing, undoubtedlv the most important thing eNer to happen to miin. 

“Neolithic,” the name invented by the early students of prehistory, 
means New Stone Age, and indeed some stone tools came to be 
polished, which allowed the making of eificient axes of adzes for 
woodworking. And before long, also, the arts of pottery and weaving 
were discovered. But these are nothing— nu're coineniences— beside 
the domestication of animals and plants, wliich is the foundation of 
modern life and of all recorded hi.story. Because of agriculture we 
can live together in large numbers, and manage a ci\iIi7ation basc'd 
on writing, mathematics, science, and trade. Without it we might 
still be bending everv thought upon tlu' next nu'al, still li\ing a 
Mesolithic life such as was led by our own European forefathers 
barely six thousand years ago, a life which would be pitied by the 
New^ England Indians or the natixes of the Congo. To return today 
to hunting, and to a dependence on natural food alone, would call 
for the extinction of all but a handful out of every thousand persons 
now alive. So the Neolithic saw the beginning of a gradual great in- 
crease in human numbers. 

This xvas happening ten thousand years ago. By about 7000 b.( . there 
w'as already a sort of town at Jt'richo, with a wall around it. Un- 
fortunately, nothing is known now about its first inhabitants, although 
some smashed skeletons survive horn later p(*riods of the city. Thc'se 
suggest long, fairlV large skulls on men oi iiK'dium si/c. Now this 
would also describe the knowai remains of the pre-agricnltnral NatuKan 
people of the same area, who were w^andering gatherers of a late 
Mesolithic. In other w'ords. in this part of the Ne.ir East, skulls seem 
to have diminished a further stage in si/e and ruggedness from tin* 
Mesolithic peoples of Europe, e.ssentially if not completely down to a 
sort of standard Mediterranean form of more rec ent times. 

This tendency to reduce the average size and heaviness of the skull 
from the rugged type of the Upper Paleolithic has no explanation. 
Coon suggests that the Paleolithic pcopK* owed a strongly built 
physique, in some cases (juiU* tall, to a combination of things, including 
a plentiful meat di(‘t and the fact that a large* body (with or without 
the short limbs of the Eskimos) is more e(fici(*nl at retaining heat in a 
cool climate than is a small one. If so, the large skull may be an 
expression of the general body size, as in large northern Europeans of 
today. Wc simply find that skull size went down, and by Neolithic 
times had reached modern standards. * 
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In the Near East the new way of life took hold and became pro- 
ductive. Here was a basis for civilization: city dwellers and traders, 
who could Uve emancipated from all direct work in the raisinjr of food. 
The first city states, in fact, grew up in the centuri(»s after 4000 i3.(\ 
in Sumer, at the head of the Persian Cult. Civilization soon followed 
the Neolithic into Egypt as well, being fully established there by 
3000 B.(\ 

In the northcTii lands the Nc^olithie, lik(' tlu' coining of dav, was 
slow. A first blush, without pottery, appeared early in Cr(*ec(' and in 
places along tlu* Mediterranean. The people of the Near East were 
already writing and building temples wlien agricultural life reallv 
took root in the wc'st. Impulses now arris (‘d bv di(f(Tent routes. One 
came up from the region ol Spam and southern I'rance into Hritain, 
giving rise to tlu* famous pile-dwelling \illag(\s along the shores of the 
Swiss Lakes as wa^ll. Another rose in llungarv and mo\ed up the 
l^aniibe, clearing the oak forests on the e.iNilv w'ork(‘d loess soil of 
eastern Europe and planting settlements which might ha\e made you 
think of till* iroipiois long houses. A third seems to havi* sprung up in 
South Russia, from Mesolithic people there who were touched by 
Neolitliic infhu'iices from lurthi'r aw iu ; these came wi'st about 2000 n.c’. 
into the region of Denmark, apparentlv with warlike intentions and 
stone battle-axes. All this earlv farming was simple and crude, unable 
to cope with much of the deciduous lorest of Europe, and banned 
entirdv from tin* northernmost conifeious /oiu*. 

It is not now' possible to sas’ how' far these streams of influence w'ere 
actual migrations, bringing new pi'ople, and how' far they were merely 
the transmission ol luwv ideas, like I’aris fashions. Thev did result in a 
larger population. And the population was phvsically less like its 
predecessors and more liki* that of (he Near Eum', a modem longheaded 
skull form, especiallv along the Mediterranean shores and on the Dan- 
ube. Perhaps the.se wen* not the skulls ol invaders, but only the result 
of a similar diminution in size taking place in Europe. In the wrst 
slightlv larger heads pri'x ailed, or p('rsist(‘d, in a form called the 
Atlanto-Mediti'rranean. I’he Rattle-Axe people from the east were also 
large in the head, and large in the face, and tiu’si* were probably real 
newcomers: battli'-axes are all too apt to trasel gripped firmly in 
aggressivi* right hands, not in peaceful tiade. And here and there, in 
the north and on the Swiss Lakes, round heaiis carrii'd on from 
Mesolithic times. 
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The Bronze Age 

During the Bron/e Age, Europe continued to trail its barbarous way 
behind the Near East The tull civilizations of 3000 bc only began 
to be reflected in the west about 1800 bc , with a knowledge of bronze 
casting brought bv tradeis, and some renewed movements of peoples 
From the Mediterranean and up the Atlantic shore theie came a cult 
of building tomb stiuctiires—dolmens or megaliths— of large rough 
stones, at the close of the Neolithic Anothei such ithgious structure, 
Stonehenge, was staited at the beginning of Bion/e tunes in Britain, 
and carvings of daggers and axes on the stones, of a particular kind, 
betray a contact a fevs centuries later vsith Mvcenacan Greece and 
Minoan Crete, about 1500 bc 

More important for racial history vvas the coming to the British Isles 
of the Bell Beaker peoph Thev were bronze makers and traders from 
Germany, and their presence there, in England and elsewhere, can 
be read from the soit of earthenware tumbler thev made known as a 
bell beaker The people were tall and well built and the\ had round 
skulls Or rather, then skulls were short, not long tluv had too much 
modeling or angulantv to be called ‘round’ in tin sense of globular 
They seem to show that there was a new flortsec ulc in Ct ntral Europe, 
of the tendenc) of heads to change in shape fiom long to round They 
had a considerable effect m Britain which had b(*eu purelv longheaded 
before, judging by the crania from tin old mt gahths, or ‘ long barrows 
The Bronze Age people buried tficir dead under round mounds, and 
the archaeologists used to be able to sav “Long barrows, long skulls, 
round barrows, round skulls This i 5 a little too lu at, but it is one sign 
of the fact that the early Bronze Age was a time, in western Europe, 
of rounder heads 

The chances are that the Bell Beaker people were the first bringers 
of an Indo-European language, early Keltic, or Q-Keltic, to Great 
Britain For this was the time when languages of the family were being 
established in many places, stemming from a home which was probably 
the Balkans, perhaps South Russia, possibly both Greek is now known 
to have come to Greece in the Bronze Age, perhaps as early 
as 1900 B r , and the language of the Hittites, in Turkey, was already 
being written Probably Germanic, parent of English, had already ar- 
rived in the Baltic region with the Battle Axe pc'ople, at any rate, this 
is the most obvious incursion of new people who might have brought 
that speech 

In the latter half of the Bronze Age a new culture took shape in 
southeastern Europe, the Urnfields culturt;. It moved into the west, 
eventilally into France and Spain, probably bringing the Keltic Ian- 
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guage of the Gauls which prevailed until it was erased by the daughter 
tongues of Latin, after the Romans. Tlic Urnfields culture and its 
spread were important in other ways and were probably related to 
similar excursions elsewhere, like the Dorian Creeks coming down into 
Greecp from the north, or the Villanovan people entering Italy. For 
this culture seems to have represented a renewal, a stepping up of 
agriculture, capable of supporting larger settlements, and so it was 
perhaps the last major development in barbarian culture history before 
the Roman conquest. 

The Iron Age 

But we can hardly tell what the Urnfield people looked like. For 
during late Bronze and (*arly Iron times the thoughtless Europeans 
were cremating tlieir dead, and burying only the ashes in urns in 
large cemeteries. That is the frustrating metUiing of “Urnfield.” In the 
Iron Age weapons of the new metal wer(' added to European 
arv-nils, without other essential changes in the life of the people. 
Burial of the ordinary kind was resumi'd in the Ilallstatt phase of the 
Iron Age, about 700 B.f\, named from a large cemetery in Austria. The 
remains of these warrior folk show them to have been of somewhat 
more than average skull size, and longheaded— a rather old kind of 
European, which Coon calls “Nordic," meaning, in the skeletal sense, 
a longheaded resultant of mixture in North and Central Europe of 
various Neolithic longheads, including the strong-faced Battle-Axe 
people. Over in the west, howe\’er, tiie Kelts, or Gauls, coming down 
to Roman times, were* evidently more infliu'uced by the roundhead 
tendency, their skulls being of medium shap( , .ird rather low. 

The alarums of the Iron Age carried on, in :>pite of Roman legions. 
The “Nordic” longheads of Europe' had soiuething of a reinforcement, 
with the eruption and spread of the Goths and Vandals, and the cross- 
ing of the Anglo-Saxons into England. But now, in historic times, round- 
headedness, or braehycephaly, began to asst'rt itself powerfully. This 
cannot possibly be ascribed to the entrance of a “brachyccphalic race,” 
because the change to rounder heads took place in other parts of the 
world, in other racial stocks as well. Nor did the new roundheads 
have bigger brains. The explanation is, perliaps, that a rounder shape 
gives a more economical way to contain the already large brain in the 
smaller skull of modern man, \\ ith his decadent brow ridges and lighter 
neck muscles. And natural selection yearns for economy in structure. 
All over central Europe the same peoples got rounder in the head. The 
great Slav tribes, originally settled in Poland and the Ukraine, are 
known to have done so. Invaders of the Balkans and Turkey- Jiluns, 
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Avars, Moni^ols-miglit have bioimht lountlluMds, but if so, thov tl)oin 
selves must have tomi bv the loundness m the same fashion In an\ 
case, it IS evident that the piocess vv.is ijomc; on eveivvvfieie, muon 
netted with moveuKuts out ot \sia Hv modem times tlie whole central 
zone-Fiance, Swit/uland, South (aimanv, and out into th(* eastern 
\fediteiianeau and (ciitid Vsia-had become biachvc(‘plialic, oi 
“Vlpiiu in classic tcims Ihrec mini ict^ions lesisted the* tiencl the 
noith, the shoics ot tin \lt ditenancan the luithii Middle East 

Vs to blonds wc do not know then leal a«j;c Iluv aie not new, and 
aiepiobablv vciv ohl Mlonclntss pops up m man\ ijioups ot the White 
stock, in a sort ot incipient wav as m h<j;h^ci cvccl oi taiiei hairc'cl men 
in Noitli \tiica inchc itini; tliat the \ uiation and the ^cnesforit aie 
piesent vvidelv but blonds became piononnced, and common m a 
gieat spheie ot Scandinivii and llussia most piobiblv (savs ( oon ) 
undcT the cloiicK skies i)l 1 ite efluid ind post tj^lae lal times It is 
tound paiticiilailv in so ic of tlu eild noithein loni^hcMds (ol the laiije 
medium size) but also in tlu sejuutlie uls of the Piussian 1 innish 
/one iccot;ni/«d as tlu I ist b iltic t\ [)( bv rice tlassifuis So 
blondness is impose c^ ove r incl above other van itions not all Noiclics 
aie blond and not «ill blonds aic \oiehc bv anv nu .ms 

Then I think von ban the leal best explmation foi the' ‘laces 
of Luiopc the visible combin itioin of foim and coloi Ihev .ue not 
three ancu'iit pun i.iccs ich al molds bithci s u s pie histoiv we have 
these tinners pieseiv ition of a b.isie White tvpe a light skulled brunet 
Me'chteiraiu'an in tlu south ind cist a stiong pievilcnee of lound- 
headeclness (with some lightcinmf of comple \ion ) in the bioiel muldle 
zone running out into \sii md the building up ot blondness m the 
north cspeciillv among oKI 1 irgci bocliid uullugei he ade cl longhcaels 
ot Neolithic and Mesolithic deiivition I lu se things all cause an im 
pression of t/ypes, where m faettluv an te nde ncu s and combinations 
of tendencies And tlu seeming vaiiation anel untidiness (daik haired 
Danish ‘Nordics, blond I lench Alpines i .ue' not the result ot mi\ 
hire alone', lathcr tluv an tlu' onlv possible n suit ol all tlu'se tiends, 
like si/e re'cluction roundhcaele due ss or Idondness none ol tlu'm al)- 
solute and ah of them woiking indepe nde ntlv of one anothei C.iegoi 
Mendel found out m his onginil plaiit-bn c cling cvpeiiments, that 
vvi inkling of the pe i skin oi the coloi of the poel, oi si/e of the pc'a 
plant, were iriheiitc'd separately in total mclepenclence Why, then, 
need fair hair be accompanied by a long skulH It need not So much 
for Aryans 
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The Asiatic Whiles 

And so niiich for Europe*. For tin’s, at course, lias not been the only 
home -of the Whites. They ha\e occupied Egspt and North Africa 
from the first appearance the*re of J/omo .uipirn%\ I'he Middle East, 
we have seen, has always l)e(‘n \\ hile in pf)st-\eanderthal time's. lUit 
the Whites have reached much further into Asia. 

We know that the cattle-dri\nii; Arvins enh'red India from the 
northwest, singing Vedic h\mns in an early f ndo-Kuropean language, 
and, by their own .stories, bringing castes and llindii gods. This was 
about 1400 B.c. Since ‘‘Aryair’ and "Irair dense liom the same word 
root, we have more than a hint as to wheie tlie\ came from. Their 
culture and traditions \\(‘re something like those ol the barbarous west 
and even, it has been suggested, like the mis eailv Cre(*ks. So tiu'ir 
own view of themselve.s, b(*c]ueathed to postents. is as the ci\ih/(rs ol 
India: a very "Aryair* view. But the\ wt?e at tn.ilK lude herders and 
V an 1 who on coming into the Indus \allt‘\ iniind a ci\ili/ation w’ith 
large brick cities, already a thnus.ind seais old. Tins had Middle 
Eastern connections, and a people of \fiddle K.isti'in t\pe. The Arsans 
(widentlv oxerthrc'w it, and doubth'ss ap])n)priat(*d some* of its gods 
and traditions. All this show's liow far the Anans witc from being either 
the civilizers of India or th(* fiist western W hitt's to come in. W ho the 
latter "might have been w'e cannot e\en giu'ss. because Indian pre- 
bistory is almost unknown, and without ancient skt'letons. 

India todav is basically “Whitt*,” meaning that head and face base 
the general Mt'diterranean lorm. tbtmgli tluT'* is an incrt'asing dark- 
nt'ss of skin from tbt* iioitliwesf out to th soutli and east. This 
darker .skin may be partK an aclaptise incieast of pigment, due to the 
climate, wliieh li.is not afft'cted oth(*r plnsical traits, we do not know'. 
Ihit it is certainly traceable in some degiee to inixtiiie with old, dark- 
skinned peoples, if only c*nougli to pioside a leaxen of genes for 
darker color. For there are still wiki tubes, priinitixe natives speaking 
non-Indo-European languages, dark iii .skin, and eertaiiily the true 
aboriginals. 

It is probable that the W’lht(*s, coming in from the northwest, largely 
era.sed the primitive hunt(*rs w'hoin they fouiul, w’hile absorbing enough 
of them to cause a perceptible daikeniiig of th('i» own skins and, in 
some places, other physical effects. It is as if tlu* European colonists 
of America, on arriving on the east coast with Vnglo-Saxon language 
and culture, had also mixed with the Am<*rican Indians as they dis- 
placed them, more and more as they came to California, until there was 
some American Indian blot)d in all ol us, \et leasing, as wc have 
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actually done, islands of the aborigines with their original languages 
and ways of life in the remoter parts, like the Arizona desert or the 
Everglades of Florida. 1 do not mean that, in India, Whites brought in 
modern Indian eivilization already formed, but only that this civiliza- 
tion, the property of the mixed Whites who are India’s j)opulat4on, is 
a single culture, and that in going among the wild tribes one leaves 
this and steps into an aboriginal world. Who these aborigiiu's are, or 
were, we can leave until later. Thcw were assuredly not Whites. 

Russia and Central Asia are old White territory. According to Russian 
anthropologists, the Cao Magnon variclv ol the Upper Paleolithic 
men— large ot skull and broad of face— persisti'd through the Ni'olithic 
out about as far as I^ake Baikal in ('entral Siberia (perhaps e\(Mi lurther 
in the earliest limes). In the Ukraine this continuity was l)reached 
briefly, in the Mesolithic, by the kind of narrow-h(»ailed and narrow- 
faced Mediterranean ol mod(*rately large si/e whic'h later characterized 
the fringes of Europe and parts ol the Near East. Eventually, the 
Upper Paleolithic tvpe reduc«*d, or gave wav, to the smaller, still 
rugged form ot th(» “Nordic” varietv ol nortlua n Euro[)e, with which it 
was probably actuallv continuous in Iron Agt* times. At any rate, 
Indo-European languages were spoken in Chinese Turkestan until 
about a thousand years ago, and the Cnnnesc* annals speak ol blonds. 

Up to the founding ol Chinese civilization, tht*n, and later, the 
Whites may have reached right into China in tlu‘ region of the Yellow 
River, serving as a transmission b(*lt lor tin* idtM of agricnlturi'^ from 
the Middle East, the idea on which civilization in CJliina was lonnd(*d. 
But then these Ca*ntral Asiatic Whites underwent soini' marked 
changes. For one thing, tlu' same kind of brachvcephali/ation as in 
Europe seems to have translated the population into a ronndheaded 
one. For another, Mongoloid peoph's. who were present Ixwond Lake 
Baikal in Neolithic times, began pushing west, sometimes in waves of 
invasion like the lluns and the Mongols, crowtiing and partly mongoliz- 
ing the oldiT W hites, until nowadays there are pt»ople of Mongoloid 
appearance all the way to the lower Volga River. 

There is at least one more reason for thinking the W hites once ex- 
tended far to the east: the Ainns of Japan. A submerging remnant 
now, they live a primitive life in the bleak northern islands, Hokkaido 
and Sakhalin, but they lornuTly occupi('d more ol japan, and also not 
long ago enjoyed trade privileges with tlu* peoples of the mainland 
coast. They are incontestably White. Today almost all of them ex- 
hibit signs of mixture w'ith Japanc'se and otluT Mongoloids, but many 
individuals show no trace of it, and could pass lor Europeans without 
a question. Their principal characteristic is, in fact, their great hairi- 
ness— a non-Mongoloid feature of the White stock which the Ainus 
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carry to almost indecent extrem(\s. But they admire this. The older men, 
wearing a long coiffure and beard, manage to look a good deal like 
Tolstoy, and''the women, who cannot grow real mustaches, tattoo them- 
selves with false ones in a tasty shade of blue. 

The. Ainus are stockily built bruiu'ts, with a medium head form. 
They have no outstanding characteristics except for the hair, and, again 
except for the hair, they are not "primitive” in any obvious wav. Tliey 
are hard to trace. Th(*ir skulls arc also rather nondescript, without the 
beaky noses usually associated with Whites, and so it is hard to tell 
whether ancient skulls found in Japan are those of Ainus. Virtuallv 
nothing is knowm about the Japanese past before the Joinon period, a 
sort of pottery-using "Mesolithic” going back to beyond 3500 B.f\ There 
are signs of a Paleolithic. But whether the Ainus, or anyone else, can 
be connected with this remains totally unsoKed. There is no good ex- 
planation for the Ainus except to assume that the Whites once ex- 
tended far enough into the cast so that sonv populations reached the 
points of access to Japan. 
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^JLUMENBACII callod it the Mongolian varioty and Linnoaiis, the 
first classifier, called it Homo sapirm asiaticus. Even more than the 
Whites, it runs off into vague or mixed forms on its fringes, but it 
is probably the most numerous kind of man today. We know the 
Mongoloids have been expanding, but where ind when they first took 
shape is harder to say. Very little has been ioimd in eastern Asia by 
way of human n'lnains. There is Pekin Man, of courst', and Weidenreich 
thiHigi'L !iim a parental Mongoloid, but in lact he is so \ery ore-sapiens 
that there is no real basis for such an An Upper Pleistocene 

womairs skull comes from T/e\ang, Szechwan. She was certainly 
sapiens; her large Inows seem non-Mongoloid, but her face is missing 
and so her racial comu'ctions can hardly b(' told. The only important 
find is, three good skulls from one of tlie Uhoukoulien deposits near 
Pekin. This is (he UppcT CJa\e, just alxne Loealitv i, the caNe of Pekin 
Man, but much later, d'lu skulls are !i(‘liev('d to dat(‘ from the end of 
the Pleistocene, or roughlv the last of the Upper Paleolithic. They are 
slightly Mongoloid in nature', but o.n the wlv'^' rather indefinite. Let 
us leave them for the moment. 

The Mongoloid Fac*e 

How would you describe a Mongoloid.’^ Yellow skin. Slant eyes. Oh 
yes, and “high cheekbones." These common ideas an' not a precise or 
informative description, nor do thev con\ey the variation which exists. 
Take the skin and eves. Nfongoloids vary from an actual brown to 
something quite as light as the a\erage European, as a small amount 
of observation will show vou. Howexer, there is more opaqueness, 
less ruddiness from blood showing through, than in Europeans, and this, 
more than anything else, gives the impression of yellow. As to the 
''j'e, there is a tendencx' lor the inner corner to be partly or wholly 
covered by a continuation of the fold of skin, in the socket just aboxe 
the eyelid, or even by a coiftinuation ot the lid itself (in American 
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Indians); and since the lower border of tlio fold slants up toward 
the side, the opening looks oblique. 

Such a fold may be marked, or slight, or absent, in the bulk of 
Chinese or Japanese. But it is evidently commoner to the north of 
these countries, where in fact the whole face takes on a character 
which is exaggeratedly "Mongoloid.” a specialized face which my 
colleagues Coon, Garn, and Birdsell ably argue to be a mask against 
cold. It is, they say, a remodeling of skeleton and soft parts into a 
combination providing the greatest possible protection, in v€*ry cold 
dry air, for the nasal passages, for the eyes, and for the sinuses in the 
brow and cheeks. Everything has been done to flatten the face, to 
decrease its area of exposure to frostbite, and to pad it. The nose is 
low. And the cheekbones have been brought forward, and widened 
(become "high”), so that the nose is recessed that much further into 
the face, and the eyeball is recessed similarly, at least relative to the 
flesh. Fat pads cover the sinuses in the cheeks and help fill the eye 
socket below. The sinuses above the eyes in the frontal bone are re- 
duced and the brow ridges flattened out. And the upper part of the 
eye socket is sheathed by a well-developed Mongoloid fold, which also 
narrows the eye opening to a slit. 

Given such an analysis, and the known insulating properties of fat, 
the argument that the extreme Mongoloid visage is a climatic adapta- 
tion looks very strong. It is not proved, but it is good. And this is a 
face which is at home in the coldest part of the world, northeastern 
Siberia (and also among the Eskimos of the American Arctic). It is 
common in Korea, and it crops up less often in Japan and China. But 
it is very obvious among the rather primitive hunters and fishers of the 
northeast forest and shore: Chuckchis, Koryaks, C»oIdis, Gilyaks, 
Kamchadals, and others. Coon and associates think it is likely to have 
developed, by natural selection, at a time during the last glacial phase, 
in Siberia, when some populations were caught, ringed in by glaciers 
in mountains to the south, though still able to live in the open low- 
land tundra between. Here they would have been subjected to intense, 
inescapable cold, with pneumonia and infected sinuses acting as the 
selective agents. 

After the ice ring melted, these specialized Mongoloids could es- 
cape and spread, carrying their new flat faces with them. We have 
seen that they reached the borders of Europe in historic times. Earlier, 
they had also moved west through the forest zone along the shore to- 
ward Scandinavia. All through three thousand years of Chinese history, 
there are known to have been movements of peoples southward in the 
Far East, and the living natives indicate that the frost-adapted face 
influenced not only China and Japan, 'but also Tibet and tropical 
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Southeast Asia and Indonesia, including the Philippines and Formosa. 
Waves of contact and culture are known from archaeology, and cer- 
tainly the best explanation ot the strong Mongoloid stamp of the whole 
Far East lies in the expansion of a segment of the northern population, 
beginning in the Mesolithic and Neolithic, particularly with their 
probable incorporation into the founders of China. 


Mongoloids and American Indians 

But this is almost too tidy a story, this hypothetical tale of exposure, 
escape, and expansion. Does it suggc*st that the very emergence of 
"Mongoloid” peoples awaited the late glacial alchemy of cold selection? 
I think not. I think it likely that the specialized Mongoloids— what 
writers have been inclined to call the typical, or classic, Mongoloids— 
were probably built on a less specialized form but one already Mon- 
goloid in nature. Take away the Mongoloid mask, and what have you? 
You have a medium-skinned, dark-haired man with slight prognathism 
ii. tli^ l(‘oth-bearing part of the upper jaw, and more positive brow 
ridges. If he is already a sort of incipient Mongoloid of the recogniza- 
ble sort, he may have some lesser variation of an eye fold, and her 
may have a broadish face (as did the Cro Magnons of Europe as well). 
Now give him skin clothing and some wampum, and what have 
you gQt? As far as the above description goes, you have an American 
Indian. 

Ilooton, great student of the Indians, concluded that they re- 
sulted from an ancient mixture of .several other varieties of man: Medi- 
terranean Whites, the type of the- native AiiN^ralians, a Negroid or 
perhaps a pygmy Negrito element, all topped (dl by a final Mongoloid 
strain of the classic type, which determined the superficial appearance 
with its straight dark hair and moderately Mongoloid look. He em- 
phasized that it was in such surface traits that the American Indians 
had their greatest unity, while they varied in size, proportions, head 
shape, no.se form, and so on: a very u.seful point. 

Ilooton did not necessarilv mean that entirely different kinds of 
men had come into the Americas, there to fuse, but rather that such 
fusions had taken place ovct a period of time in Asia, the product or 
products finding their way into the New World ovpt the Bering Strait 
as time and ice allowed. As I hav'e said before, he found the notion of 
ill-defined races repugnant and considered much of present humanity 
to come from the mixing of more definite types, developed in an older 
period of primary race-making. But I cannot escape the opposite view. 
Just as the Ainus look White externally but hav'c a very nonde.script 
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cliaractcr cranially, so do the American Indians look somewhat Mon- 
goloid externally but nondescript cranially, and I doubt if they have 
looked otherwise in most of their past. I think that, most probably, they, 
the Indians, are the primary race, and the Siberian Mongoloids and 
Eskimos are a specialized form of it. Human races are surely not obliged 
to have a strongly special, (visily classified character. 

But this does not mean the Indians are “pure.” I believe they could 
be called “mixed,” in a s(*nse r(*motely like Ilooton’s idea. That is, 
they were probably a sort of mixed bag to begin with: small popu- 
lations drawn from Asiatic tribes which ranged from something frankly 
Mongoloid toward something suggesting the Whites. Certain of the 
recent Indian tribes, on the Northwest Pacific Coast, in (California, and 
in New England, had a more European look than the majoritv. I think 
it is most probable that the parent Indians, in Asia, were in contact 
with Ainu-like Whites, from whom they were not profoundly different 
in the first place. Accordingly, to state it very broadlv, I would say 
that the Indians were somewhere in the middle, between the Whites 
and the specialized Mongoloids, both in origin and in the effect of any 
later mingling of such strains. 


Indian Varieties 

The American Indians of historic times, like the Europeans, refuse to 
fall into a neat scheme of types. I'hose of the easU'rn United States, 
who looked a little “White,” were* generally tall and long of head. Also 
tall were the Sioux,. and other Plains Indians, of striking appearance, 
with a high and narrow nost' set in a face e\trem<‘ly broad across the 
cheekbones. Elsewhere liulian noses usually lacked a high bridge or a 
high root of the nose, and in the west of North America and Mexico 
people were typically short-statured and roundheaded. The Mayas of 
Central Amt'rica portrayed themsely(\s accurately on their stone monu- 
ments, for their pexuliar physiognomy is the same today. Their faces 
are large and long, their noses high and convex, and their upper lips 
prominent; th(‘ eyes are large and heavy-lidded; the whole face, though 
large, has a soft and feminine look. In South America the Indians 
of the Andean highland, who were largely included in the Inca Em- 
pire at one time, are again rather nondescript. But in the Amazon 
Basin, to the east, there is more variety. Here, short people with a 
Mongoloid flatness of countenance and more frc(juent suggestion of 
an eyefold, whose faces might almost be matched in Borneo or the 
Philippines where many natives are frankly Mongoloid, contrast with 
other tribes or people having unusually wavy hair, and features some- 
thing like those of a dark European. 

Certainly a large part of all this variety should be looked on as the 
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result of local settlement, cli'vc'lopment, and mixture in the last few thou- 
sand years— the same things that wt'iit on in Kurope. Marshall New- 
man has shown, for example, that body form has undergone regional 
responses to climate' and temperature in the Americas, Ix'ing slighter 
near the equator, bulkie'r in coldeT regions. Of course, some of the 
variety must be imported variety. But I think it would be dangerous 
to use these “types” of American Indians in trying to find ancient 
ancestors in the Old World, (*\cept in the general wav I hav(' suggested 
above, or to base history on the present. Too many changes have taken 
place, over and over, in tlu' American continents. 

If you would know about prehistory, consult prehistory. My colleague 
Dr. G('org Neumann has studit'd the skulls of Indians, early and late, 
devotedly and minutely, and he has been able to set a few landmarks 
for North America, w'herever enough crania from one place and time 
have been found to show what tlu* populatioji was like'. The Plains 
Indians, with their ve'rv broad face's, lu' be'lieves to be a mine)r racial 
type recently anel locally dt've'lopeel from e)ther strains, a pre)bable 
'^‘no...gh explanation. The Eskime)s, also w'ith very bre)ad faces, but hav- 
ing the brow’less fe)rehe\ids and the long le)w noses f)f the otlu'r special- 
ize'd Monge)le)ids, are kne)W’n to have take'ii up their home alemg the 
arctic rim of America emiy about twe) e)r thre'c thousand ye'ars ago, so 
that they are actually re'cent. Other type's e)f this time span in Ne)rth 
America de) not st'cm te) diverge .significantly from historical inhabit- 
ants, with tall long lu'ads in the nen'th and east, and smaller, medium 
heads in the southeast and senithwe.sj. 

But in some e)f the earlit'r people, faces w’cre' less broad anel rugged 
than recently. In the eastern Uniteel States the inhabitants e)f abenit 
3000 B.C’., living a late “Mese)lithic” existence bi’fene the arrival tlu'ie of 
pottery e)r agriculture, are know’ii from a huge cemetery at Indian 
Knoll, Tennes.see. They were' small-skulled, medium to le)ng in the 
head, anel without heavy brows or faces. A still e)Idcr population in 
North America w'as widespreael anel long enduring— nobody at the mo- 
ment knows how long. Neumann calls this type the “Otamid”; it had a 
large, long skull, and a long face with a high nose, in his typical group 
from the Texas coast. But all the above types are variatie)ns on a theme. 
None of them le)ok like anything but Indians, from first to last (aKvays 
making a partial exception fe)r the Eskimos). 

Here the evidence peters out, before we have come to grips with 
the actual antiquity of the Indians. But there are gathering signs from 
archcaology that this antiquity is considerable, and we arc not without 
a few ancient skeletons. Time was when the evidence seemed to be 
diminishing, and leading to a conclusion that the Indians had come 
from Asia only day before yesterday. It is a lengthy and often ^funny 
story, with a plot a little like the search for ancient Homo sapiens in the 
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other hemisphere. By this I mean that, in the old gullible days, a long 
line of skeletal claimants to great age came to court, all sooner or later 
exposed as imposters, and so casting doubt on the whole idea of such 
claims. IIo\\'ev(*r, just as the corridors were finally cleared of this 
rabble, a v ery few more came* forward with the stamp of real authority 
on their credentials. There are also certain cases which have never been 
settled either wav. 


Calaveras (]alvariuin 

The most notorious of the buffoons was surely the cranium from 
Calaveras Oiiintv, C^alitornia, which, in \ iew oi tlie Jumping Frog, is 
probably the most implausible place in the Americas to furnish an 
Indian of honest geological age. I’his particular skull came back from 
glory in iS66, in circumstance's whicb will ne\i'r be ((uite clear. The 
following account, tbe best I can furnisli, is cc'rtainlv part fable. A 
Mr. Mattison, bv trade a lilacksmitb, sank a shaft for a gold mine 
in Bald Mountain, near \ngers C.'amp. \t raS feet Ik' came on some 
old wood and xegt'table matter, and a human skull, bare'lv recogni/able 
as sucli, broken and with a lump of gras el cemente'd to it, whicb he 
took l)ack to his bouse out of curiosity, llis wife enclure-d the gravelly 
head for a space and then told him to g(’t rid of it. He foisted it onto 
a pair of shopkee'pers lu* knew', who acce'pted it with little more' grace 
than Mrs. Mattison. One of them, however, a Mr. Mathews, tbernght 
of a use for it. His own digcsticjy had latelv got into a bad state*, ap- 
parently from drinks and Dr. William Jones, pbvsician at tlu* ne'arby 
town of Murphy’s, had givc'u him some powe'rful medicine which made 
him feel w'or.se v(*t. Now' Dr. Jones w'.is a keen collector of anti([uiti(*s, 
and Matliew's decided to avenge liis digc'stion h\ deluding the doctor 
into thinking the* skull was a scientific treasure*. 

He elid ne)t actually try \erv hard; lie* simply sent the skull over to 
Murphy’s in a peitato sack. Dr. Jones took a leiok at it, saw cobw'(*bs 
on it, and forthwith flung it out inte) his yard, where* it lay by itself 
in the we*ather feir w’eeks. At last Mr. Mattison, passing through 
Murphy’s, recognized the fe)rle)rn cranium, askc'd the* doctor how he 
got it, and told him w'here it had })(*e*n femnd. Now' tlu* shoe was on 
the other foot. Dr. Jemes gathere'd the* skull up, and sent it to the state* 
gi'ole)gical e)(rice* in San Francisco. This was dire*e*te'd bv Profi'ssor James 
Whitney, also ne*w'ly appoinl(*d to a chair at Harvard. Whitiu'y inves- 
tigated, accepted tlu* skull at face value, and introduce*!! it to polite 
socie*ty as Anrife'rons Crave'l Man— a Tertiary human being! The e*nsning 
commotion inspired a satirical ode l)y Bret Ilarte*, of which the fe)I- 
leiw'in^g is an abbreviate*el version: 
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TO THE PLIOCENE SKULL 

Spcc.k, O man, less recent! Fra^mentanj fossil! 

Primal pioneer of pliocene formation. 

Hid in lowest drifts below the earliest stratum 
Of colranic tufa! 

"Ko-Mio-Plio-whatsoe'er the 'cene' was 
7 hat those vacant so('kets filled w ith awe and wonder,— 
Whether shores Devonian or Silurian beaches,— 

Tell us till/ stranf^e storij! 

"Speak, thou awful vestige of the Earth's creation,— 

Solitary fra^^'ment of remains orfianic! 

Tell the wondrous secret of thy past existem c,- 
Sjieak! thou oldest primate!" 

Even as / }iaze(h a tin ill of the maxilla. 

And a lateral movement of the eondyloid proeess. 

With post-plioeene sounds of healthy mastication. 

Ground the teeth tof^cthcr. 

And, from that imperfect dental exhibition. 

Stained w ith expressed juices of the weed Nicotian, 

Came these hollow' accent^, blent with softer murmurs 
Of expectoration; 

"Which my name is Pow ers, and my crust was busted 
Eallinf^ down a shaft in Cahix eras County, 

Put I'd take it kindly if you'd send the jneces 
Home to old Missouri!" 

The conliision \\t‘nt on for \oars. \W ihe oiul ol tlio cviitiiry many 
flaiiiK'tl to know tluit tlu* skull liad l)mi plantod in Mattison’s niino 
hy othor minors tor a joko, or that it had Imhmi inixod up with another 
skull while it was in Mathews’ store. But these storytellers have been 
denoimeed bv still otluTs as attention-seekers who could not have 
known the true facts. With this wild backj^round, the skull cannot be 
taken seriously. It is physically unremarkab(‘, resembing other Indians 
of (adifornia. The natives ai(' known to have placed their dead, during 
recent centuries, in eaves or tunnels, where the bones become miner- 
alized or gravel-coated, and whence they also turned up occasionally 
in mine diggings, leading to suppositions of great antiquity. The 
Calaveras skull long ago lost the respect of everybody, and now it 
sits in abashed obscurity in a cabinet in the Peabody Museum at 
Harvard. 
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There were plenty of other cases. Some were as bad as this one, or 
worse, like the fragments which a South Ani('rican savant wished to 
derive from the Pliocene or the Miocene. Others were much less 
gaudy and more reasonable, and were usually at fault only through 
some misrc'ading of the nature of the dc'posits in which they., were 
found. The famous Dr. lirdlicka, of the S. National Museum, did 
a great ser\ ice to all of us by examining such cases, good, bad and 
indifferent, and pitilessly fracturing their claims, one by one. Semi- 
officialK, lu‘ became bouncer of First Anuaicans at the Court of An- 
tiquity, developing an case and poli.sh in his art from the very fact that 
his \ ictiins alwa\ s had a fatal (law somewhere. 


Signs (»!’ Iinliaii Antiquity 

Practice eventiiiilly made* too perfect, however, because Ilrdlicka 
coii\inccd himself, and many others, not only that no old Indians had 
l)ecn found but also tliat none e\er would be, or could be, found. Tliere 
was good icason for this impression. Not a single “old” Indian re- 
mained upright; all lav in the alley when* Ilrdlicka had thrown them. 
Furthennor(‘, the developing archaeology of the first (juartcr of this 
century had discovt'rcd nothing but oldc'r r(*mains of the (‘xisting kinds 
of Indian culture, so that the ciiiliest knowledge* still dealt largely with 
peoples of a “Neolithic” stage of existence, and the only “Mesolithic” 
remains were those* of people who are limiters still— there was n() sign 
of a real Paleolithic hunting st.ige underneath it all. 'i’hercfore students 
were dispos(‘d to gH‘at caution, and thought ol something like two or 
three thousand ve.us as the term of the occupation of America. 

At th(* same time, thev could not lu‘lp bt*ing a little suspicious. 
Ancient-looking javelin points had b(‘(*n picked up in manv places. 
And although the* Indians ol mo.st regions were in a “Neolithic” cultun* 
stage, this was not a N(‘olithic imported from Asia. It was based on 
native plants and gave clear signs of having grown up, on a simpler 
base, ill CJentral and South America, spreading from there. Logically, 
this snggestctl a faiily long time* during which early Indian hunters 
spread from the poit of (*ntiy at Bering Strait, in Alaska, down through 
North and South America, b(‘comiiig acxiuainted with American foods 
and eventually l(*arning to bre(*d them, so that they finally developed 
Indian corn out of tin* stubby little seed ears of a wild plant, the size 
of a child’s fing(*r. 

Such things, culminating in the rise of cities from Me.xico to Peni, 
could not have liappened in three thousand years. They did not, 
as w(' now wc*ll know. Anei(*nt early corn has been found. And hunters 
arc known to have reached the Straits of Magellan, two continents 
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away from Bering Strait, wc‘ll b(‘fore (iooo n.c. The real bi cak came in 
1927, when a projectile point with a special shape called "fluted,” be- 
cause of flutings or channels running up each side, was found near 
Folsom, New Mexico, among the bones of Bison antUfiius, an extinct 
bison -with wide-spreading horns. Such Folsom points had been found 
on the surface of the ground already, in many places, but this was the 
first real establishment of the Ffflsom culture, now known to have been 
that of big game hunters in the Circuit Plains, and to have begun about 
8000 B.c. In fact, we an* aware that it was only one such culture in a 
series, and by no means the oldest. Many well-dat(*d finds of such 
things, in camp sites or ca\es, have since come to light, among the 
bones of American horses, camels, mammoths, and other extinct ani- 
mals of Plc'istocene appearance*. It is strange* now to remc'inber that 
the first announcement from FoKom was grc'cted with the habitual dis- 
belief of the time. 

13 r. llrdlicka firmly and coldiv rej(*ct('(l tia Folsom discoverv as an 
"illusion,” and only at the \’(Ty end ol his lile, sixteen ^ears lat(*r, did 
he •^'hnit that a crack had appc*arc*d in his defenses. When the 
Minnesota Man turiu'd up in icj:]i, our Incpiisitor bore down upon it 
with his accustomed hostility. This skc*letou, aeluallv the earthly rem- 
nant of a Kftc‘en-N’ear-()Id girl, was uncovered in the gravel bed of 
a vanished glacial lake by a road .scraper, which was engaged in re- 
laving a frost-disturbed road In cutting a trench (('ii fc‘(‘t below ground 
surfa(?e. The circumstances of the find were well noted by the foreman 
on the job, an e\periencc‘d and inlelligc'iit man, and the hon(*s were 
turned oxer to Prolt'ssor Jcaiks of tlie Unixersitx* of Minnesota. The 
bodv had lain too deep for anv ordinarx grav»‘; and its position did not 
suggest burial, but rather droxvniiig and ,suhsecjnc*nt coxering by lake 
silt. So if it means xvliat it s(‘ems to nu’an, the :i an Indian girl jumpc*d 
or fell into the iev xvatc'rs of a lake xvhich xxas fed from the edge of the 
last glacier, standing at the time only half a mile from the spot. 

The great difficultv has btvn that the road-scraping machine in- 
nocently removc'd all the oxvrlxiug graxels, making it impossible tc^ 
say xvhether the bodx' xvas burit'd as devp as it seemed, and xvhether 
the levels of gravel ciirectly aboxe it xvere truly undisturbed, shoxving 
their natural line's of dc'position in the ancient lake bed. Drs. llrdlicka 
and Jenks argiu'd for tc'n x ears, on cither grounds. llrdlicka claimed 
the skull belonged to the type of the Sioux, not a really accurate de- 
scription of it. Therefore', he* said, it must be a Sioux burial of recent 
times, since a body lying on a lake bottom xvould have disintegrated 
before being cox (*red up naturally. To this Dr. Jeiiks retortc'd that being 
like a Sioux did not make it a Sioux, and he cited from police records 
the case of an identified sailtir xvho had fallen overboard in chilly Lake 
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Superior in 1930 and floated ashore again in 1936 without having lost 
so much as a toe bone. 

Six years would liave been ample for tlie Minnesota girl fo have been 
covered by the rapiil silting of a glaei('r-fed lake, and sueh a lake was 
still colder than modern Superior. The* gravel close to the skj[*leton 
clearly showed the banded nature (“varves”) of such silt, resulting 
from successive summer meltings ot glacial ice. If the body had been 
buried in the last few thousand years, traces of pollen from local 
\egctation, such as is always present in the air, could have b(*en 
detected by a microscope in the soil aiound it. Yet the* silt enclosing 
the bones and within the skull was steiile, bespeaking the almost 
plantless, .uctic climate of the glacial fringe. 



Ancient Aineric.in Indians. Left, tin* Mmnesota Womaji, after 
Jenks. Higlit, lear view ot the. Midland sknll, lioin Stewail’s 
icstfiMtion. Vi actual si/e. 

Still, doubts must remain. Perhaps the best e\idence of recency is 
the fact that, along with the skeleton, there was found an ornament 
made of a shell occurring today in the (hilf of Mexico— a not unlikely 
trade object of later Indians— and also a group of random bones of 
small animals aKo living today in Minnesota, se(*ming like the contents 
of a medicine bag sucli as wms wc*II known in the region in historic 
times. Some way will b(» found e\entually of dating the .skeleton. In 
the meanwhile it hangs in suspense, and rc'ininds us strang(*ly of the 
Galley Hill find. In that case also, the argument revolved around a 
burial versus a natural coverage by glacial gravel. In that case also, 
Keith argued that the skeleton show^ed a group of primitive traits, 
which Jenks did for Minnc*sota Man, an argument not really justified 
in either specimen. The skull does, however, resemble Neuinanirs 
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Otamid variety, the longheaded, not especially Mongoloid typo which 
seems early. And a late Pleistocene age for the Minnesota girl is by 
no means as unlikely as the supposed middle Pleistocene age of Galley 
Hill. But time will tell. 

The Punin skull, found in 1923, is another ve\er. Certainly not a 
burial, it was discovered all by itsc^lf in tin* side of a ravine in Ecuador, 
in a layer of volcanic ash. idsewhere roundabout, the same ash con- 
tained various extinct animals: American horse, mastodon, camel, 
sabertooth cat, and others. Anyone would call this fauna “Pleistocene,'* 
except that in our hemisph(Te souk* of tht' animals involved do not 
seem to have n'cognized their (‘\it cues in time to get off stage with the 
ice, as they did in the Ix'tter disciplined European company. Witness 
the mastodon, who vanished from the Old World even before the 
Upper Pleistocc'iH' but ling(Ted f)n until v(‘ry near our own day here. 
At any rate, this leaves the Punin individual's age uncertain. In addi- 
tion, none of the animal bones were found very close to the skull. But 
the chances arc that the skull is respectably old, and belongs with the 
'iTii* ''^Is. 


Tepexpan Man, Midland Woman 

These cases, and certain others, are interesting and perhaps impor- 
tant, but we do not liav'e to dept'nd on th(*m. We have two stronger 
champions. The Tepexpan Man was found in 1947 by Dr. Helrr.ut 
De Terra, not bv luck this time but Jw strict attention to business. De 
IVrra was looking for stonework of early Indian hunters in the Valley 
of Mexico, when he got involved in a mammolh hunt. Skeletons of these 
Ix'asts have been coming regularly to light from the old bed of the Lake 
of Mexico. Only shriveled fragnu^nts of the lake remain now, even 
from Montezuma's time, but at the c'lid the last glacial phase the 
mountains around the vallev had ice on them, and the lake was large. 
It has bequeathed us a dusty plain whose nc^rthern rim meets the 
foothills near the railvv^ay station of Tepexpan, on the road from Mexico 
City to the pyramid citv of Teotihuacan. Led here by mammoth 
skeletons, De Terra went to work, with the help of a Swedish geophysi- 
cist and a sort of mine deti'ctor. They w^en* able to detect, by differ- 
ences in electrical conductiv itv' below the surface, some of the feature's 
of the shore where, in the old days, lake and swamp had met. They 
marked three points where particular irregularities seemed to lie. De 
Terra hoped he might find more mammoths, with spear points in their 
bones. lie dug under two of the “X*s,'* and found water. He dug under 
the third, and found his long-dead Indian. 

The Indian lay on his face. De Terra thinks he was engaged in 
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hunting maminoths and got hopelessly mired himself. Apparently 
vultures picked at his hack as he sank into the water and muck, be- 
cause the bones of his shoulder blades, peK'is, and back were frag- 
mentary and largely missing. But his skull is in fine shape. There is 
really nothing to say about it: he was an Indian of Indians with, in 
fact, a rather round head, not a long one. His only distinction is his 
age. The soil U‘\t‘ls in the old lake floor reflect scweral stages of 
relatiN'e drv and wet, especially at a hard layer of caliche left by a very 
drv interval which here followed the end of the Pleistocene. The skele- 
tons of the man, and of two mammoths found nearby, lay lower down, 
in the sands of the actual lake of the late glacial or pluvial stage. There- 
.fore we ha\e strong evidence of a real Pleistocene man. His age, by 
geological estimate and by radiocarbon, is set at about 10,000 b.c. 

Here he is outranked bv a ladv from near Midland, Texas. Her badly 
smashed skull, and a few fragments of arm bones, were spotted as 
they were being exposed bv wind, blowing the sand away from around 
them (like the Saldanha skull in South Africa). I'he spotter was Mr. 
Keith Glasscock, an expert amateur, and the time of spotting was June 
1953. Excavation by him and other archaeologists .showed that the site 
had several layers of sand, deposited both by w ind and by lake w^ater. 
The skull parts came from a series of gray sands which also contained 
horse teeth and stone tools; above these lay red sands, and above the 
red lay signs of the Folsom hunters and the bones of their great (juarrv, 
the long-horned bison. So, clearly, the Midland Woman lived and'died 
w^ell before the time of tlu* Folsom people, wliich was about 8000 b.(’. 
Several attempts have been made \o date her more exactly, bv radio- 
carbon and related means. All of them .show^ that she is old, and one of 
them gives her a florcat of 18,500 n.c.! 

If anyone could put Huinpty IDuinpty together again, it would be 
Dr. T. D. Stew'art of the National Mii.senin (Hrdlicka\s successor). He 
put the Midland matron (she was not particularly young) together 
again, from sixty of her pieces, and w hen he was done he had seventy 
pieces left over, too tiny to make sense out of, or too distant from the 
next part. The face is missing, for example, so the upper jaw fragments 
are isolated. But the result is very satisfactory. She was delicately 
made, with an extremely long, high skull, rather peaked in the mid-line 
and rather projecting in the back. Her brow ridges w^ere light, and her 
teeth and jaws were small. So there are several interesting things about 
her. In the first place, she agrees very well with the Otamid type of 
Dr. Neumann, confirming a previous impression that the type is lioth 
important and really old. S(*cond, for all her antiquity there is nothing 
non-Indian about her. Third, for all her antiquity she does not exhibit 
any of the riiggcdness or specially large si/e of the Upper Paleolithic 
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people of Europe and elsewhere; if there is anything “primitive” about 
her, and about the Otamid population generally, it is the kind of thing 
which can l)e called primitive in tlie Swanscombe skull— the fact that 
the high ridging and (lattish contours of the skull seem to be archaic 
featiurcs in Homo sapiens, although they do not constitute signs of re- 
lationship with other human types. But this is only an impression, not 
something known to be a fact. 

Already, with the Midland skull, we may have gone back beyond 
the relatively well-known hunters who made fine projectile points, i.e., 
the Folsom people and their predec('ssors to about 15,000 b.c. For 
this vaguely known earlier time, little evidence has come to the fore, 
but a few remains indicate dates older than 20,000 B.r. In fact, test 
results on remains ot buried campfires have run all the way back to 
35,000 B.c. But there is no certainty about the highest dates, and so 
this end of the scale hangs in the air. 


Indian Beginnings 

Nonetheless, we have reached well back into the Pleistocene, to a 
time when the Uppc'r Paleolithic people in Europe still had several 
thousands of years of hunting before them. So the American Indians 
are no longer, as in the nineteen twc'iities, to be looked on as late- 
comers, interesting only for certain cultural developments in this 
hemisphere. On the contrary, if they care to tell us anything about the 
rest of the world in the lat(* Pleistocene, w(' had better let them speak. 
We have already seen that, as tar into the past as we know them, they 
are all Indian, and all sapiens, with no suggestion of anything Nean- 
derthal-like, no suggestion of large brows^ and not even, as Dr. Stewart 
has stressed, the cranial heaviness of the Old Worlders of their time. 
The same for stonesvork: finely made projectile points give way in 
earlier remains to cruder flake tools of no spc'cial character, which 
however do not suggest a Lower Paleolithic nature. 

How should we imagine the immigration of early Indians? As hunt- 
ing bands who came long before Mesolithic inventions such as bows 
and arrows, but with equipment like their European contemporaries 
of the Upper Paleolithic: lances and spear throwers, and a knowledge 
of skinworking. The date was Pleistocene, and probably middle Fourth 
C-lacial. It is not settled whether there remains any faint possibility of 
their having come earlier, in tne late Third Interglacial. (Peace, Dr. 
Hrdlickal ) There is, however, no reason to suppose this. And crossing 
would actually have been easier in glacial times, when the sea, lowered 
by glacier building, would have exposed a land bridge, and when 
AlasKa and the Bering Strait region were in fact not ice-covered, 
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northerly though they arc. Crossing, and fanning out in the new coun- 
try, would have been difficult, and the first migrants were probably 
small isolated bands, few in number. 

Now at last if we run the film backward, we bring the Indians back 
to Asia. What can we relate them to there? In the first place, wo find 
rather Indian-Iooking people in various parts of Asia, especially the 
south, like Burma, or Tibet. Here there are unspecialized Mongol- 
oids who, though recognizably Mongoloid in a general way, with 
brownish skins and broad faces, have a nondescript character and 
lack the facial traits of the Siberians. There may be other reasons to 
explain the racial nature of these people, but I think it likely that they, 
and the Indians, represent the basic Mongoloid from which the cold- 
adapted specializers sprang. 

In the second place, there are those skulls from the Upper (aive at 
Choukoutien. Thought to be late Pleistocene, tlu^v are not likely to 
be much older than the Midland Woman, if as old. Of several in- 
dividuals found here, all of whom died unnatural deaths, as fractures 
in the skulls show, three are excellently prt^sc'ived (and, fortimatelv, 
did not take tickets on the train to Cdiinwangtao). They are an odd 
group. The male skull strongly suggests the Upper Paleolithic men of 
Europe. One of the women looks faintly Negroid (“Melanesian,* Dr. 
Weidenreich called her). The other woman looks Eskimo-lik(*. 
Weidenreich mad(‘ much of these distinctions, as bearing on race 
formation. But in fact, the “Eskimo” does not really look ]ik(‘ an Eskimo 
on careful examination, the “Melanesian” is h'ss “Negroid” than the 
Piinin skull from Ecuador, and the*v(‘ry White-looking man has rather 
prominent cheekbones, and a d(*finite prognathism of the upper jaw. 

Now it is characteristic of Indian pt)piilalions, with their nondescript 
cranial form, to gi\e such pale imitations ot other racial tvpcs, as Dr. 
Hooton proved with his famous study of the skulls of Pecos Piu'blo. 
Actually, this apparently strange assortment in the Upper Clave reallv 
looks like a group of American Indians. More, Dr. Neumann has ex- 
amined them minutely, and lie finds that in a series of small details 
they have a specific, particular resemblance to his Otamid variety of 
Indians. Certainly the “Eskimo” woman looks like this group. Neumann 
being one of the least excitable peo|)le I have (‘ver known, I am sure this 
is a reliable and informative conclusion, and not a wishful effort 
to make a nice* fit betweem early (Chinese and early Americans. Even 
without this, the Upper Cave people, in any calm view, look like im- 
migrated American Indiiuis. 

As to the appearance of the specialized Mongoloids of Siberia, these 
Upper Cave p(»ople seem to say the .same thing as do the Indians. 
Dating from some time not long before th)D emergence of Mesolithic 



INDIAN BEGINNINGS 301 




The l^ppci CjA\c Skulls lioni Choiikoulii i» A, tlic “Old M.dc.” 
H, the “Eskiino" woman. (\ the “Melanesian ’ wom.in. Fioin casts, 
h natinal si/e. 


culture ill the Far Fast, they are uot “specialized,” hut ouK moderately 
“Mongoloid.” The Indians, aiming in Aineiica over a hmg period, 
down to an even lati*r time, aic' also not specialized. The Fskimos are 
specialized, ihev aie late, not heloic* about looo ii.c . in Aineiica. Thus, 
whenever the* sp('ciali/c‘d Mongoloids hc'came estahlishc'd, they were not 
general in eastern Asia until late timc‘s, as we saw earlier in this 
chapter. This raisc\s the unspc'ciali/ed, hasic Mongoloids to a still higlu'r 
plane of importance: it is haul not to see them as an old Asian popula- 
tion of considerahle importance, later overiun and affected hy the 
specialized type. I think one might say the older Mongoloids were 
probably more like the White's in eaily davs, and the \Miites more 
like them; that is to say, like the American Indians. 
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But this is rank speculation. The Far East of 35»ooo b.c. back to 
60,000 B.c. has been less than generous with human skeletons. We can 
imagine almost anything we like. We could even imagine an Asiatic 
population, possibly Third Interglacial, something like the Indians, 
not too different from the Whites. It was probably continuous . with 
Whites, on the west and south, and perhaps on the east. (Physically, 
it might have had the characters of a long, narrow head, projecting 
occiput, with a face of model ate breailtb; chaiacters found in the 
earliest Upper Paleolithic people of Europe— Lautsch, Combe C'apellc 
—and in the earliest American Indians.) We might imagine that the 
ice, forming in the early Wurin, split this population, pusliing part of 
it oxer a land bridge into open Alaska, trapping the other part to 
produce the flat-faced Mongoloids, xxho later came to rule so much of 
Asia. Fortunately, imagination is cheap. 
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South of the Sahara, Africa holds out a promise of simpler kinds 
of racial history. The promisi' is not fulfilled. In a relatively isolated* 
part of the world we find two vvell-dt'fincd kinds of men: the Negroes 
and the South African Bushmen. But in South Africa wc find a picture 
of early men too Broad and complicated to e.xplain. And in the 
territory of the Negroes— a major stock of mankind, fully distinguished 
from Whites or Mongoloids— we find virtually no history at all. 

I’he living people are not hard to describe. The gr(*at populations of 
Negroes, hegiiming at the Atlantic hulg(‘ of Africa, run from the 
savannahs and woods of Wc‘st Africa through the Congo forest up to 
the highlands of the east and south. Like the American Indians, they 
vary somewhat in size and features. But tlnw have the classic Negro 
featgres: woolly hair; thickcaied lips; h(‘avv pigment; a broad, short 
nose; and prognathism, or projection of the middle and lower face. 
The head is rather flat-sich’d, and# the' forehead is also narrow and 
tends to be vertical, if not high, and to be lacking in brow ridges. They 
are of medium build and rather well inuscle'd, not lanky, though the 
arms are relatively long. In all this central territory, it would be hard 
to make even the kind of tribal distinctions which can be loosely stated 
for the American Indians. 

TNogroid CimlrasLs in Size 

Along with these medium-sized gardening Negroes of forest and 
savannah, the Negroid stock as a whole also contains the tallest and 
shortest of men. Among the very tallest tribes in the whole world arc 
the so-called Nilotic Negroes. Including the Dinka and Shilluk, they 
rai.se grain and keep cattle, inhabiting mud v illages in the open plains 
along the White Nile, in the southern Sudan. Tliey are long of head, 
long of face, and perhaps relatively longer in the nose than the 
ordinary Negroes, whose features they otherwise share. Herding their 
cows, they lean on spt'ars or stalls under the flaming sun, clad only in 
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their dense pigmentation. Thus they are one of the people used as 
evidence for the hypothesis that, in such sunny, hot environments, tlie 
body s svstem can tunctiou best in a slender physiepie which can lose 
heat rapidly, avoiding heatstroke. Supposedly the giant Nilotics have 
adapted their bodies to their hot plains by becoming generally sl>iimy. 
Their great lieight is, 1 judge, not the result of good food and exercise, 
but simply a lu'cc'ssary part of their becoming lanky and attenuated. 

Actuallv, the lankiiiess, with a fairly tall stature, is characteristic of 
all the peoples of this t'asterii section, radiating in a scMiiicircle around 
the Horn of Africa. It is true of Ethiopians and Somalis. But these 
people are oulv parti v Nt'groid, judging from their appearance, and 
they have ti ulitional coiiueetions with the north and speak languages 
of the Hamito-Semitic lamily, like the Egyptians and the Berbers. While 
they may be dark in skin color, and curly or woolly-haired, their 
features varv from Negroid to MediterraiU'an W'hite, and their skulls 
are more \Miite in tvp(\ So without knowledge to the contrary, they 
appear to be an extension along the Nih' and Itc'd Si*a of the White 
zone of Airica. paralleling the \rabian shore, but a White contingent 
which has b(*en aflech'd bv Negro admixture. 

Conversely, there are tall Negroid tribes which seem to have been 
affected by White admixture, to aci'ept this interpretation for the 
time being. The Nilotics ha\e their ow'ii r('lati\('s (‘xtending .soutlnvard 
into Kenya and l^gaiuki, into the geiu'ral regifin of such more typical 
Negroes as the KikiiMis (seed-bed of Man Man). But there are other 
people, also cattle kei'pers, who are tall but who look diflerent from 
the Negroes. In particular, these ‘are certain tribes w'hich have .si't 
themselves up as a rufing aristocracy among farming Nt'groes, notably 
the Bahima in Uganda, and the spectacular W’atussi in the Buanda- 
Urundi Protectorate, soutlnvest of all the others, on the line of lakes 
W'hich makes the border of the Belgian (!ongo. TIk^ Watu.ssi (who has 
not .seem pictures of them?) are tall and skimiv like the Nilotics, but 
their long faces are ch'arly hxss Negroid, espe'cially in their prominent 
and narrow’(T noses. 

The Watussi ( then'r name is more properly Batutsi) live as ruling 
clans among the much more uuiiktous Bahutu, crop raisers of typical 
Negro form anil appearance. And, in forested parts of the same terri- 
tory, live Pygmy hunters, the liatwa. I’o the wi'st, as the land slopes 
from the open uplands down into thi* shade forest of the Belgian 
Congo, there are many other groups of Pygmies, Using in small bands, 
wandering in search of game of every kind from birds to elephants. 
They are proficient little huntsmen, and they trade their meat to the 
Negroes of the Congo, who are .settled farmers and who hunt only 
occasionally themselves. The Negroes sometimes take Pygmy wives, 
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because they are cheap, but there is not general mixture, since the 
two peoples live essentially different kinds of life. 

The Pygmies, obviously, are short, tliongh they cannot be looked on 
as dwarfs of the circus variety. In some groups the males average four 
feet eight inch(\s. They differ from the N(‘groes in c(‘rtain other ways, 
sometimes having more beard and body hair than the Negroes. Their 
heads are apt to be round and their foreheads ])ulhous; their faces may 
or may not have a ratlu'i* infantile look, Init tlie nose is relatively big, 
and especially broad rc'lative to its length. All these last features are 
probably reflections of small si/.(‘, and thus not to be counted on as 
important racial difleriMices from the Negroes. 

The Pygmies s(*em simply to he a branch of the Negro slock, typical 
in all ways except that tiny ha\e become rc'duccd in height. Nobody 
knows why. It has b(‘en suggested from time to time that ancient man- 
kind was once ol pygmy si/.e and that modern races grew up from 
smaller prototype's, but a look back at chapt rs you have read aln'ady 
will show you how w'orthh'ss this suggestion is. It has also been conjee- 
tu»'ed that the Pvgmies are the \ictims of di(‘tary deficiencies, perhaps 
due to something in the soil, so that a sort of stunting has become a 
racial properly. But the fact is that their die‘t is good and well rounded, 
with plenty ol mi*ats and wild food plus trade vegetables, while 
that of the Ni'gro(‘s is more starchy and restricted, deficient in fats 
and meats. Tlu'ie is probably some good cause for Pygmy minuteness. 
Th(*v«are definitely a lori‘st-li\ ing people, and Carleton Coon suggests 
that small si/e is a real and important advantage in moving quickly 
through the thick growth when hunting. Ca'rtainly, men of standard 
si/e cannot match them at this. 

It is not an unlikely explanatioi). Indeed, tliere are good signs that 
simple body size can change fairly (juickly m short-term evolution. 
\lanv animals have produci'd giant or dwarf strains having all the 
other particular traits of their “normar' foims, and there are, in fact, 
pygmy chimpanzees in the bend of the CJongo, as well as pygmy men, 
though little is known about them. So it is perhaps not sin prising that 
human strains should become verv tall or very short under pressure of 
the appropriate environment, bv natural sehetion. But we are still in 
ignorance of precise causes or of the length of lime needed for Pygmies 
to beci^me Pvgmies. 

Bushmen and Hottentols 

In southernmost Africa we leave the Negro stock and come to 
quite a different kind of man, the South African Bushmen, and their 
relatives the Hottentots. The Bushmen, though still numerous, are re- 
mote from the general viewi because, exci'pt for remnants of tribes in 
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other parts of South Africa, they are now confined to the Kalahari 
Desert. Here some of them still live by nomadic hunting. Their stage 
of life is tnily Mesolithic, if you note the exception that they get a 
little metal by trade and work it into arrow points with stone tools. 
The Hottentots on the other hand are, or were, keepers of cfvttle, a 
kind of existence which they can have ac<|uired only from regions to 
the north. It made them natural enemies of the Bushmen, who were 
just as happy to use their poisoned arrows on a cow as on an eland. 

Taken together, however, Bushmen and Hottentots should be looked 
on as another major racial variety of man. They have traits which are 
Negro-like, stich as broad noses, lull lips, and tightly curled hair. But 
even these traits diller in dt*tail. 'Hie nose is very low. Lips are everted, 
but this is not marked or typical, and the lips are flattened against 
the face. And the hair out-Negroes the Nt'groes, being so tightly curled 
as to form little indi\idual spirals (called “peppercorns”), rather than 
a mop, leaving much scalp ('xposed. 1 would say, as a manner of speak- 
ing, that tlie Bushmen resemble the Negroes no more than American 
Indians resemble Enropt'ans. 

In skin, Bushmen \arv aroimd a warm tan, some darker brown and 
some yellow, but in the average much lighter than Negroes. They have 
a most characteristic head and face form. Tlu‘ .skull is full and five- 
cornered, with mark(‘d angl(‘s at eilluT sid(' of the narrow forehead, 
at the sides above the (Mrs, and at the pointed back. The whole gives 
the impression of an “infantili*” sknll, accentuated bv the vwtical, 
rather smooth brow. Tin* face is also “infantile,” being flat, small, and 
markedly pulled in nnd(‘r the skiiH; th(' jaw, like the foreluMcl, is small, 
but the ch(*ekbones arc typically wide and promiiKMit, so that the front 
edges of the temples slant outward in a pronounced fashion, giving 
the lower face a triangular form which is a rac’ial hallmark. Ears are 
very short, and square' in shap(\ Finally, th(' skin over th(' upper (ye- 
lid tends to cover the lid itself, .somc'tiiiK's by a fold over the middle, 
sometimes by a “Mongolian” fold over the inner corner. 

The light skin, th(' flat face and brows, and the (ycfolds have led 
some writers to think that a true Mongoloid strain has entered Bush- 
man lineage. Aside from the problem of bringing Mongoloid parents 
from northeastCMU Siberia to South Africa, over staggering distances 
showing no sign of them pre.sent or past, I cannot see any real re- 
semblance bctwcv'ii this group of traits and the .specializ('d Mongoloid 
complc'x, and I think the* correspoiuh'iice is lortnitons and illusory. The 
Birsh face is thin, not fat; the eyc'folds do not suggest the Mongoloids 
as much as all that; and it is hard to be impressed by the skin color. 
(Jertainly the Bushmen have a problematical ancestry, but I am sure 
we can leave the Siberians out of it. 
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Two other Bushman traits are important. Steatopygia is one. If 
this is Greek to you, it means “fat on the buttocks.” Bush and Hottentot 
women, when eating well, store fat on tlu* backside until they stick out 
very decidedly in that direction. Hottentot house ser\'ants looked 
splendid in the days of the bustle, i)nt tlu'y look odd whcm dressed 
otherwise or not at all. Other human beings pack their surplus calories 
all over, and especially on the torso. But the Bush or Hottentot female 
can be thin and fat at tin* same time. Once more we may be viewing 
an adaptive advantage tor human beings in a special climate, in this 
case hunters in sunny plains or desert. lj'k(» camels, and some other 
animals, they can keep a reser ve ol energy, stored as tat, without suffer- 
ing the consefjuenees of hasing the fat act as a heating blanket on 
the body. Instead, the fat is tucked into one lump, and stuck where 
its effect on the heat (*conomy ot the body is at its very least, whatev(‘r 
mav be the effect on the fore-and-alt trim. Unfortunately, we do not 
know if the BusIuikmi have long been cwposi d to desert heat. In addi- 
tion, it is only the wonu*n who dexelop marked sh'atopvgia, leading to 
th( ''uggestion that it mav he primarily a fortification lor pregnancy, 
among these peoph* w'hose food supply is so precarious. 

Such careful disposition of extra fat miglit be especially xaluable in a 
small-bodied p(*opl(*, in w'hom a little fat goes a long way. And the 
Bu.shmen arc small, anotluT of their significant traits. They arc not 
pygmies: they are (piite dillcreut irom the Pygmies of the Congo, and 
there*is no reason to see anv close connection, and many reasons to 
doubt oiu*. But they are short, with light bodies and delicate skeletons. 
Male averages for Biish tribes ruuMround fixe feet txvo inches, the 
Hottentots being xerv slightly taller. Their small si/e may contain the 
ansxver to some of their other peuiliarities, * •-jiecially the counterfeit 
Mongoloid look. At tlx' same time, it is one c i the (juestion marks in 
the problem of their origins. 


South Africa’s Past 

We have been observing the natixes of modern Africa, seeing the 
Negroes dominant ex'crvxvhere, the Hottentots as shattered survivors, 
and the Bushmen as refugees in the Kalahari. Let us begin turning 
the clock l)ack from xvhat xx'c knoxv and can surmise of recent history. 
Bouse Cecil Bhodes from his gvaxe in the Matopo Hills and send him 
back to England, and the Faiglish after him. Pull the Boers out of the 
Transx'aal, out of the C.’ape, and send them back to Holland. This is 
only a few centuries. But it also takes the Bantu Negro nations— the 
“Kaffirs'-back from the south, for they xvere just moving into the last 
great Bush-Hottentot territory as the Europeans xvere landing on the 
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Capo. In tho conturios Ix'forc* that, tlu'v had boc'n takinj^ various routes 
down through the Rliodesias, where they must have h(‘en established 
over a thousand >’ears ago. For the spectaenlar granite* brick “city” 
of Zimbabwe was built by the liantus, in Soutliern Rhodesia, i)erhaps 
as earlv as the sixth eenlurv A.n., if the radiocarbon dates are. to be 
trusted. Bevond tiu'se (Kites the* signs b(*eoine dim. Sueli as they are, 
tliev carrv the Negro p('opl(\s l)aek in the direction of West Africa. 
Negroes wctc known, of cours(\ in ancient Fg\pt, but tliey were 
evidentlv not (‘stablislu'd in wry early times in East Africa, judging 
from Stone Age skulls. 

With this evident contraction of oldi'r Nt'gro tcTritorv, there was 
certainlv a considerablv ('xpanded former tcaritorv of the Bushmen. In 
the LattT Stone Age* there was a wide ari'a of stone eullures using 
small flakes or microliths, and beads, throughout South and East Africa. 
This is highlv suggesti\t‘ of Bushmen, hut it is neitluT (wtrimu'lv an- 
cient, nor was it necc'ssarilv the propiaiv of BushmcMi aloiu*, whi'iexer 
found. Ne\ ertheless, tluTt' are other signs of a once broad distribution 
of the Bush race. For (‘.xample, tin' Hottentots must lia\(‘ got their 
cattle via East Africa, though of that we know nothing. Further, tluMc 
are definite Bushmen nanains, and Bushmi'n cave paintings, over a 
widi'r r.inge of country than the reccait Busli habitat. Also, remnants 
of pt'oples exi'^t up in kaist Africa who spt\ik language's of tlu' Bush- 
Ilottentot family. And an ('xtraordinarv, uui(|ue familv it is, bi'cause it 
contains “clicks,” or consonants mad(' by sucking the breath in, rather 
than pushing it out. 

The question now' bc'couu's, not •How' widt'spresid wcue the Bushmen? 
but rath(‘r How’ long have th(*y b(‘en Ihishmeu? All ovc'i tlu* same 
r('gion, East and South Africa, tlu'.Eatc' Stoiu' Age* was pivcc’ch'd bv 
ciiltun'S of tlu' Middle Stone' \ge', largely of the' Still Bav tradition. This 
tradition goe's right back to the Proto-Still Bay found in the cave at 
Broken Hill, some' time toward the' middle* of the last glacial phase 
of Europe. That is not \erv old, of course: we miglit giu'ss about 
40,000 \(‘ars, though unfortuiiatelv we' do not know' much abemt date's 
in this part of the world. But in South Africa, w'ithin the same' pe'iiod, 
a good nuinbe'r of skulls and ske'le'tons have come to light, and tlu'V 
run a gamut betwe'e'ii two e'xtremt's, the de*licate browless Bushmen on 
one* hand, and the Bhode sian Man with his big face and truly e*n()rinous 
brows, on the otlu'r. Exce'pt tor tlievse extreme's, howevor, and the^ 
F'lorisbad skull, all the* crania are ordinary Homo sapiems, of nu'diuin 
to large size, varying in brow'-ridge' lu'aviness. A few of them, notably 
the Boskop skull, have* the typical Bush shape, but on a giant scale, 
and one of this type? w'as found far to the north, at Singa on the Blue 
Nile, in the Sudan! • 
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Such a complicated state of affairs has led to a set of interpretations, 
contributed to by Dart, Broom, Drennan, Wells, and others in South 
Africa (land of wonderful anthropologists), of such complexity that I 
hesitate to take them up. They involve two main hvpothes(*s. One is that 
the essjcntial Bushman deprived his small si/e and his slinmkiai face, 
bulbous forehead, and little jaw, by a process of iiilantili/ing, or the 
retention of infantile traits, called “pedomorphism.’ The othcT views 
the Bushmen as tlu* final r(\sult ol tlu' mixture of sc'veral— as inanv as 
six or seven— different racial (vpes arriving or dcv(‘loping in South 
Africa. I'his hypotluxsis notes not only the diflcr(»nt Slone Age skull 
types but also slight difF('r(‘nc(‘s within tlu^ whole Bush stem, which 
includes the* following forms: Ivpical Kalahari Ihishmen; an almost 
extinct western variant, the Strandloopc'rs; tlie Ilotti'iitots, of larger 
si/(‘; and the Koranas, a Hottentot nation with slightly heavier faces 
and stronger brows. 

This mixture (hcorv, of the mingling of ouv e purer strains, is exactly 
like Dr. llooton’s (‘xplanation of the American Indians. I feel the same 
WMV about it, for the sam<' rc'asons. I do not doubt it altogether, but I 
b(*lieve it is grt'atlv ovcTdone; it imagines types so pol(*ntly fixed and 
d(*fined as to crop out in mixed descendants, even while its pro- 
poiuMits can accept the idea of easy and drastic change in type, through 
“pedomorphism.” 

This last, the diminution in si/.i-, svvina much more important in in- 
t('rpr(<ation. Such a change must have* taken place somewhere, for the 
Bushmen are smaller than average* human beings. It is only reason- 
able to suppose their larger anceste.rs weie the men, known to have 
lived in the same* place in the Middle and baler Stone Age, who in 
fact resembled them in form of skull. As I smjgested for the Pygmies, 
the key seems to be general diminution in bixly si/e, with particular 
lightening ol the skull and of the face, since such diminution, it is 
known, will affect the brain less than its envelope, the skull. The result 
is to produce a swollen forehead jutting over a small face, and a head 
the shape of a Bushmairs. 

Since these are the propc^rtions seen in infants, the Bushmen look 
infantile.^ But I object to calling all this “petiomorphisin,” suggesting 
an actual infantilizing process, or the retention by some special biologi- 
cal procc'ss of a more iniantih' stage of development (a kind of larvaliz- 
ing which has indeed taken place in some aninicds). I believe that 
reduction inav occur, both iu general size of tlx* skeleton and skull, 
and in particular features, like the brows, or the face, by small-scale 

Mf one woiuliTs lioNV the large “.ineestiar* Roskop sknil comes to ha\e the typical 
Bosh sh.»p(\ il diminution is snggt'sted as llie main cause of tlie Bush shape, 
the ansNNcr is that the Boskoj> («iiul the similar ImsIi Hoek) skull had an estraor- 
dinarily large biain, so that thc*inlanlile proportions prc\ ailed. ^ 
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e\o]utjon or natuial soloction of some kind, without any special process 
of infantihzinij Probably the infantile appearance is coincidence, flow- 
ing from the propoitions As we have* seen, the Australopithecinae 
appear ape-like in skull form because of then biain-jaw proportions 
Howesei, we would haidly refer to this as lesulting from a process of 
“chimpomorphism, since it simplv follows fioin small brain size 

I apologize to the reader foi this tangled digression, but not to my 
colleagues, the\ started it Xctualh of couise, 1 have o\ ei simplified all 
their Mews Some of the South Afiican scientists, paiticiilarly Dis 
Wells and Callow a^, do not stress the tvpe ditteitMices very strongly, 
and Calloway finds that practically all the prehistoric skulls have a 
general kinship The ciania \aij consideiably, which is natural in 
an\ major group of mankind, like the \meiican Indians But if any of 
them are not ancestral Bushmc'n it cannot he said what else they may 
actually be Vaiving degrc'cs of the tendency to reduce size are pci- 
haps the most importance iiise of cliffenMicc*, as I think is the case in 
the living That is to sa\ just as some of the Whites are more extieme— 
perhaps more pinch nosed or lighter m pigment— or some of the Mon- 
goloids moie Mongoli/ed, so we might view the Kalahari Bushmen as 
more Bushmanizeel than the Hottentots or Koianas 

Of course, the above are suggestions and liushman origins and his- 
tory still remain obscure Some pc'ople from what I considcT a Wei- 
denreichian love of stuffing every skull in the book into somebodv’s 
ancestry, bt'gm the line of descent with Bhodesian Man hiinsedf,' since 
he certainly occupied the right territoiv I think this is rash, since 
enormous dosc's of “pedomoiphis*in or an> other kind of reduction 
would be called for to dimmish his brows and face to the si/e prevail- 
ing m the Middle Stone Age not long after, to sav nothing of getting 
down to Bushman dehcaev Although Bhodesian Man cle»aily suivived 
into the Middle Stone Age\ it looks as though there had been a break 
here, rather like the one which saw the disappearance of the late 
Neanderthals at about the same time with sapiens mem piesidmg m 
the rest of the Middle Stone Age and Late Stone Age Th<‘se last do 
not show signs of continuing and rapid evolution such as recent dc'sceiit 
from Broken Hill man would recjuirc', but constitute only a varying 
sapiQ^is group m which Bushman tiaits of form be*gm to be exhibited 
(This excepts the early Florisbael skull, a very heavy-browed sapiens 
If he was not partly descencU'd from the Rhodesian type it is difficult 
to explain him ) We do not know where or when the mam size 
reduction of the Bush stock took place Nor, though this reduction 
looks like the kind of adaptive evolution the Mongoloids supposedly 
went through, can we say clearly what kind of selection caused it 
But we may regard the Bushman, early ©r latc% large or small, as a 
racial type of some anticpiity, wherever it came from. 
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East African Queries 

If we go now to East Africa, we are in another province with its 
own great importance, and its own great problems. By East Africa I 
mean the modem Sudan, plus all the eastern uplands: the Horn 
(Ethiopia and the Somalilands), British East Africa (Uganda, Kenya, 
Tanganyika), and the Ruanda-Urundi Protectorate. It is a sort of 
crossroads, open to access from all points, but especially from the Nile 
to the north, from the forest to the west, and from the grasslands to 
the south. Arabia to the east, though close by, appears to have been 
less in contact in prehistoric times. Note also that East Africa is an area 
where cattle can exist, free of tsetse llv. 

This is all a province of people partly White, partly Negroid, though 
generally dark-skinned. And the traditional assumption has been that 
aboriginal Negroid peoples were affected by tfie arrival from the north 
of “Hamites,” that is to say, people speaking languages of this branch 
e^ iLj Hamito-Semitic familv who were believed to be Mediterranean 
Whites. The appearance of things justified the assumption. Certainly 
cattle must have come into Africa here from the Near East. I have 
pointed out that the Hottentots could have got them ultimately from 
no other source, and the same applies to the Bantu and other cattle 
breeders. And certainly such Hamitic-speaking people's as the Gallas 
and Sbmalis, dark of skin but “White” of skull, came down in the not 
very ancient past. So there grew up the notion of the “Hamites” as 
an important culture stimulus and racial element, absorbing something 
from older East African Nt'groes to produce the tall cattle-driving 
aristocracy, such as the Bahiina or the Watnssi. In other words, a 
Neolithic importation of tall, longheaded African Whites, and a “Ilair.- 
itizing” of a part of Negro Africa. 

This is all wrong, as lias been known now for some time. To put it 
simply, if skulls mean anything it is the Whites who have been solidly 
entrenched in Elast Africa since the latter Pleistocene, and anyone else 
is an interloper. A long series of skulls, earlv and late, has been re- 
covered in the region as a whole, largely through the indefatigable 
work of Dr. and \Irs. Leakey in Nairobi. Tlierc are plenty of puzzles 
and complications in the known prehistory, such as the indication that 
cultures of Upper Paleolithic type run back, not simply to the middle 
of the last pluvial period, but to its beginning and perhaps to the’ 
preceding one, which supposedly corresjionded with the Third 
Glacial. But in the main the complications make sense. They are 
what would result from quite diflerent peoples coming from quite 
different parts of Africa. • 

The ever-problomatical Kanjera skulls, of course, should be vie\Ved as 
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the oldest. If they are to be labeled at all, they should be called 
“White/’ though thty are hardly in good enough shape to be called 
anything but sapiens. However, from the last pluvial period comes a 
small group of longheaded, long-faced, high-nosed skulls which can- 
not be placed anywhere but with the Whites. They were mostly iound 
in ca\’es, along with an Upper Paleolithic blade culture whose only 
connections are also with North Africa, and pf)ssibly with the Near East 
and Europe. It is not like the Still Ray culture oi the south, which does 
however reach into East Africa. The same general kind of skull carries 
on into a period of “Mesolithic” cultures, about 10,000 u.c., and into a 
subsequent *Neolithie.” These cultures appear to be a single line of 
descent, like the men involved. They are local, but vigorous, and it is 
interesting that archaeologists think the Neolithic in the eastern Sudan 
was early, about 4000 b.c so that the n'gion was anything but isolated 
and stagnant. At any rate, there is reason to suspect northern connec- 
tions along the Nile, early and late. 

Rut these were not the only contacts. East Africa was probably the 
edge of Bush territory at some time. If we follow the rules, the Singa 
skull shows the presence of a Rushman, or something like one, right up 
in the Sudan. And at a few places in Kenya, skulls suggesting Bushman 
traits have come from graves or caves of general Neolithic date, as- 
sociated with a stone culture of South African affiliations, the Wilton. 
As to Negroes, there is no sign of them before the Mesolithic, and 
nothing positive then. Only with Neolithic remains does thcTe appear 
a skull (Nyarindi sh('lter) which really looks Negro. This, with a some- 
what less Negroid-looking compailion, came from western Kenya, and 
the culture accompanving it. Dr. Desmond C.'lark suggests, was derived 
from the Congo. So this, too, seemv to vv^ork out nicely. Later, in th(‘ 
last thousand years b.c., there had coiiu* a much heavier Negroid 
visitation, in the form of a large settlement at Jcbel Moya, in the vSudan 
between the White and Blue Niles. From their skulls, tlie dwellers here 
w(*re clearly Negroids and hk(' some of the tribes of West Africa, but in 
appearance they lacked something of being pronounced Negroes, not 
having a marked prognatheism. Nowadays, of course, Negroid peoples 
live all across th‘‘ Sudan grasslands to the west, as well as in much of 
East Africa. 

The net result, the important conclusion, is that peoples of a basically 
White stock have be(»n the holders of this strategic area, at a sort of 
communications hub for South Africa, for Egypt, and also for southern 
Arabia, if this route had any meaning. They need not have bt^en White 
in the sense of b(*ing pink and blond. Indeed, they may have been 
strongly brunet to begin with, and probably got darker and more curly- 
haired in later times as Negroids, or Bushihan ancestors, came to call. 
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until they might in this way have produced just what wc now see in 
the Watussi. But originally they must have belonged to an Upper 
Paleolithic, largc-skulled White stock of a longheaded x ariety, some- 
what different from the Cro Magnons, and perhaps mor(* like tlie 
Combe-Cap(*lle longhead. M(‘n like thcMii were in South Russia in the 
M(*solithic, and perhaps in the Near Kast. But (lie train of connections 
with the other Whites, and the problem of the Neanderthal territory, 
remains to be worki'd out. 

The Home of the Negroes 

This also b('ars on tin* liistorv of tlie other peoples. These East 
Africans mu.st have bi*cn on the scene immediately following the 
Rhodesian Man in South Africa, (‘specially it the Eyasi skull was of the 
Rhodesian tvpe. Also, they would, bv their presence, have isolated the 
Bushman stock from tin* rest of the world fitim that time on. The same 
for the Negroes. If recognizabl(‘ Negroes are only ran' and late visitors, 
bc a'-ing cultuivs which s(‘ein to look back to the Camgo, this suggests 
a long history for the Negro pi'oples in \\ est Africa, bounded on the 
east, as on the north, bv Paleolithic and Mesolithic Whites, and 
bounded on tht' south by Bnshnu'u. 

Going at last to Nc’gro territorv, and trying to view Negro origins 
from there, leads to similar conclusions. We are hampered by the fact 
that Iniman remains from tlu' past hardly exist. One thing we do know: 
the Negroes ha\e had a marked expansion (‘ast and south in recent 
time's, and indeed the whole* picture ^f the Negro populations of Africa 
inav be dcceptivciv new. 

In the first place, tlu* tribes speaking Bantu languages are the result 
of a broad incr(*ase and spread. I have talked about Bantus coming 
through the Rhodesias and into South Africa in the middle of the 
(diristian ('la. This was suri'lv one of tlu'ir latest moves, folknving their 
penetration of the C’ongo earlier, and of parts of the east as well. 
Careful studv of the whoh* large language group indicates that its 
spread started, not before 2000 n.c. (and probably rather later), in 
W'est Africa, in tlu* eastern part of Nigi'iia. 

In the second place, the face of things in East Africa may not be 
very old. The kikuMi of Central kenva arc tarnu*rs speaking a Bantu 
language, and thus hardlv ancu'iit .settl(*rs. The tail Sudaiu'se Nilotics 
speak language's (piite dilh'rem from Bantu or any of its western 
r(*lativ('s of the Nig(*r-Ca)ugo faiml\. Ilowexer, some of their own 
relatives, like the Luo of kenva, are less tall than the Nilotics, and, if 
blood-group t\'pes mav be takc'u as a sure guide— an uncertain prop- 
osition for anv long range piviposes— thi'y, like the kikuyu, re.semble the 
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Negroes of the west. I think it quite possible that the tallest of the 
Nilotics may have become so tall and lanky in a relatively short time- 
something like two thousand years, more or less— since the Berber 
Tuareg of the Sahara must have undergone a similar change during the 
Christian era. On the other hand, some of the earliest Negroes may 
have been rather tall and slender, as we shall see. 

At any rate, it seems logical to connect the tribes I speak of to a 
Negro stock placed further west. Other East Africans, like the Masai, 
are different, in form and blood, and arc probably of mixed parentage. 
Still others, like the stringy, horse-faced Watussi, though Bantu-speak- 
ing, may be basically traceable to the ancient “White” strain of East 
Africa, ha\ ing become strongly negrified, and adopting a Bantu speech 
from contacts in Uganda, wlu'ie they lived Ijefore moving down into 
lUianda-Uriindi, some centuries back. Dr. Jean Hiernaux has been able 
to demonstrate that they have since then become mixed still further, to 
a slight degree, with the‘Bahutu— a typical Negro tribe— among whom 
they settled. 

Constantly we are led back to West Africa, south of the Sahara, for 
a Negro homeland. In fact, the Sahara itself, and the opiMi country and 
grasslands on its southern edge, may have been as important, or more 
so, in Negro history than the forests which are the characteristic Negro 
habitat today. That is what gathering c*vidence points to. The Sahara 
was a far more liospitable place in much of the Pleistocene, supporting 
the typical large game animals; and this state of affairs lasted until 
quite recently, allowing elephants to surxive in North Africa into 
classical times. And there is muL^’i evidence of human occupation in 
the Sahara. So the Negro territory probably suffered a contraction here 
before, or while, it expanded to the east and south. Thus many of the 
seemingly mixed Negroid peoples li\ing on the southern edge of the 
Sahara today, or (wt'n within it, like the Teda of the Tibesti plateau, 
may be old inhabitants there. Thus it is that the tall and slender body 
form of many Sudanese* p(*opl(‘s, contrasting with the* more heavily 
built, muscular forest Negroes, may aft<*r all be an ancient property of 
the Negro stock, or of part of it. 

At any rate, tin's was the shape of the oldest Negro known. He is not 
very old— possibly Me.solithic in culture— but he is almost unique. He 
got drowned in a stream in what is now the open Sahara, near the 
military post of A.sselar, about two hundred and fifty miles northeast of 
Timbuktu. He was definitely a tall, rather slenderly built Negro, with 
long lower legs and forearms, and long slender hands. West and south 
of this an incomplete “Neolithic” skull comes from Tamaya Mellet; this 
has a Negroid lower face and is apparently more typical for the West 
Africans, as we know them, than is the Asselar Man. The skull was 
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A map of some probable prehistoric events in Africa. 

associated with harpoon points, for fishing (in the Sahara!), which have 
also been found in a number of places in southern desert, andj 
far as Khartoum on the Nile, and in Fayum basin m Egyp . >^11 this 
forms another suggestion of Negroes partaking in 
variety of Neolithic, and living in the Sahara, probably betwte 4 

“"L^^he'iikeletal evidence fails us. There is 

dim suggestions of Negroids such as I mcntioiiei 111 as . . 

the Sudan. Nothing really ancient, or even very clear. Unfortunately 
the forest, with its acid soils,.is not likely to allow the survival of bones 
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of ancient men, even if they were there. However, in spite of the poor 
evidence, we can liardly escape the conclusion that the Negro stock 
must have existed far back before anything as recent as the Asselar 
Man. It is too well-defined, too distinctive, to have* emerged in a short 
time span. Changes in body size or form are one thing; the character- 
istic hair, lips, form of face and ear, all bespeak a racial lineage run- 
ning back more than a few thousand years. 

But about this we can say nothing. We can only imagine a scheme 
of events for recent times, which seiMiis reasonal)le in the light of all 
we know. In the following there are ineludi'd ideas I have borrowed 
from Dr. Frank Livingstone,- wlio has put together archaeology, 
malaria, lituguages, and geography to reconstruct some of the events. 

Negroes were living in the Sahara and in opiMi country south of it at 
the end of the Pleistocene, hunting and gathering th('ir food. (Note 
that this might l)e the kind of area to which tluar dark skin and woolly 
hair is adaptt‘d.) Tliev ina\ ha\e occupied the forest in the west to 
some extent. But the great e(|uatorial forest of tiu* (a)ngo was success- 
fully peopled onlv by a sp<‘cial branch of the Negro stock, the Pyg- 
mies, who were, or bt'came, better adaj^ted to forest life and hunting 
through small si/e. (Whites in Fast Afiica, Bushmen in the .southeast 
and south. ) 

Then agriculture and th(* Neolithic arri\ed in Africa, through Egvpt. 
The Negroes of the Sahara and Sudan soon took it up ( b(*fore 3000 h.c:. ), 
but they domesticated mill(‘t and sorghum and gri'w them in place of 
the wheat and barlev of Fg\pt and tlu* Near Fast. So farming moved 
over to W(\st Africa. But it staxi’d out of tin* tropical forest, to which 
millet and .sorghum are not suited; the only Ni’groes present on tlu' 
forested (hiinea coast; to the south, were still Imuters. 

The Sahara b('came too dry at last lor much farming, but c*\ents 
made it up to the Negro trilu's in other wavs. In the first place*, the* 
Negroes in the west donu‘sticated luwv crops w'hich were w'(*l! suited 
to the forest, especiallv yams. And then, before the* beginning of the 
Christian era, knowdedge of iron arrivc‘d tluax*, and with iron the forest 
could be effici(‘ntly cl(*ared for planting. At last, and only now, could 
the Negroes move into the foressts with a way of life which would 
sustain them there in force. (And only now. Dr. Livingstone sugge.sts, 
did malaria become a plague, since* only now did cl(*aring of the for(*st 
create pools of unshaded water which the* malarial parasite s he)st, the 
mosepiito Anopheles gamhiae^ needs for breeding. Thus Livingstone 
finds evidence of the re*c(*ncy of all these events in the fact that the 

‘-Frank B. Livingstone^, “Anthropologif.il iinplieations of sickle* ce'll gene eli.stribii- 
tion in Wc‘st Africa,” American Anthropologist, vol. 6e), pp. 533-62. Mctm.shn, Wis., 
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sickling gene, a human reaction to endemic malaria, has just lately 
been reaching and becoming common in some of the more isolated 
tribes of West Africa. ) 

So yams and iron are the explanation of the explosion of the Bantu- 
speakers into Central Africa and beyond. (They have adopted various 
other crops since* then, of course. ) And thus we have the probable key, 
not only to the striking spread of this one language group, but also to 
the great shift of the Negro populations. We understand how, starting 
from the Sudan, they have in the course of only about two thousand 
years thrust themselves into the complexities of East Africa, surrounded 
the Pygmies in the Congo, and overrun the Hotte ntots and the Bush- 
men in South Africa until thev finally collided head-on with the Boers 
landing from Europe. 




22. THE EASTERN TROPICS 


ns HAVE one piece of earth still left to look at: a belt of the 
tropics running off to the east, through India and Southeast Asia and 
right across the Pacific. It is not big, compared with the ground w(* 
have covered, but it is important. The main question is one of getting 
more light on the dark-skinned kinds of man 

Let us go about this by trying to peel ofi some of the later peoples 
so as to look at the oldi'r layers where tin* dark-skinned races lie. By 
liie latcr peoples I mean the lighter skinned Whites and Mongoloids, 
who have evidently penetrated the natural defenses of this whole area 
at a few likely spots: the Whites at the northwest of India, the Mon- 
goloids down the coast in the Far East, and the two together by water 
in the Pacific. And the Pacific is the best place to begin, because it is 
an island world. 

On a continent wlw're the country is open, one kind of people may 
be swept away by another, if the latter is more numerons and stronger, 
with a higher culture. Or else the Fwo may mingle to form a w'ell- 
stirred daughter racial group. If the countrv is broken up, the sweeping 
or the stirring mav be unesen, so' that [xickcts showing aticient dif- 
ferences remain. Islands are better still for such survisals, and so the 
South Seas ha\’e become a niu.s(Hiin of hum in races. 

More than that, the Pacific has been something like a coal grader, 
for the further out you go from Asia, the smaller and farther apart the 
islands become, and therefore the more difficult of approach by really 
primitive peoples. If you stand at Singapore, the logical point of entry 
from Asia today, and look off ea.st by south into the ocean, the In- 
donesian islands at your feet will appi'ar huge and close together, 
readily accessible to any kind of an Asiatic who has a small boat or 
even a raft. Further away, however, the distances call for greater skill 
and better boats, and the islands themseh es become so poor in natural 
food that any invaders must bring their own sources of food with them. 
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The Polynesians 

We may start at Easter Island, nearest to South America, and work 
slowly back around the world to the stiait of Bab el Mandeb in Arabia, 
just over the way from the Horn of Africa, where w(‘ spent some puz- 
zled moments in the last chapter. Reaching Easter Island was one of the 
crowning achievements of the Polynesians, who sailed out in big ocean- 
going canoes to populate tlu' whole ea.stiTu half of the Pacific Ocean, 
or everything beyond Fiji and the international date line. Not far from 
Fiji are the island groups of Samoa and Tonga. Further off is Tahiti 
in the Society group, and beyond that stretch out the corally dots of the 
Tuamotus, the Low Archipc'lago, pointing toward Pitcairn Island. Far 
out on the edges lie the points of a great triangle: Easter Island, be- 
yond Pitcairn; Hawaii on the north; and N(‘W Zealand, the only size- 
able Polynesian territory, at the southwest. 

The Polynesians camc' late, possessed of a high zeal for cwploration 
and an impressive skill in na\igalion. It was this skill, and the plants 
they brought with them, which allow«‘d them to settle and to pro- 
duce the large population and the lustv culture which so attracted the 
imagination of eighteenth-centurv Europe. The plants wctc, principally, 
breadfruit trees, taro, yams, and bananas. All are native to Southeast 
Asia, where they were domesticated bv the N(*olithic peoples. And the 
Polynesians themselves were “Neolithic,” for their islands held little, 
other than fish, on which non-agricultural people' could have lived. 

Now Polynesian history is by no means unknown. It was not written 
down, of course. But it was rc'inembered, in a sonu'what glorified form. 
Genealogies were* k(*pt, and lists of *ance*stors were recited on ceremo- 
nial occasions ( the old(*st anc(*stors having become gods, by a gradual 
canonization). And myths and traditions told of explorations and of 
visits between distant islands. The anthropologists have collected all 
this and added it up. They have also count(*d the length of time needed 
for the different dialects of Polynesia to drift apart. On top of this, there 
are beginning to be a few radiocarbon dates. Everything points to the 
same story: in tin* (*arly centuric*s of the (Christian era, the first wave of 
Polynesians arrived in the region of Fiji-Samoa-Tonga, later fanning 
oi.., to reach New Zealand, Easter, and the Marquesas. Whether there 
was a second main wave is not clear, though heads did change from 
longer (as they remained in Easter Island down to the present) to 
rounder ( as in Samoa). But it is apparent that Hawaii was not reached 
until about a thousand years ago, more or less. 

There have been plenty of interesting and fanciful books trying to 
show that the Polynesians are the Children of Mu, or the last rem- 
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nants of Alexander the Great’s fleet; and also that the Polynesians were 
American Indians, or vice versa. I.et us simh the more riotous ot these 
ideas and consider only the Polynesiaii-Ainerican Indian connection. 
It is of course possible that Polynesians, esplorinj]; to the east and 
inissii\g Easter Island (which I should think would have been the tate 
of more than ninety-nine per cent of the (wplorers) might have sur- 
vived the extra two thousand niil(‘s, and all the adverse winds and 
currents, and have brought up on the South American coast. They 
would have found Indian ci\ ili/ation in an advanced state: peoples 
who, by the CJhristian (‘la already towerc'd over them culturally, and 
to whom they could ha\(' brought nothing of conscfiiumee, though they 
w(Te admittedly superior in boatcraft. (Contrariwise, it is conceivable 
that some of the Permian Indians might have set off on a raft into 
the setting sun, involuntarily or voluntarily, even though lacking a 
radio and the knovvdedge that thc're vv(*re islands to the west. If they 
did this, and washed ashon' at last, tlu‘v haV'/ had no visible effect on 
Polynesia. For Polynesia traditions and culture are all of a piece, and 
noiut back to Southeast Asia. Even the supposedly mysterious statues 
of Easter Island are in the Polynesian tradition, though of giant size 
because light volcanic rock allowed tluan to bi' made thus. The 
Polynesian plants are from the wc^st. And so is the language; it is a 
member of the large Malayo-Polynesiau family. 

Now while we know these peoph' came from the west, we do not 
knovw exactly where their home was. There is nobody near, or on, the 
Asian continent who is very close to them in language, culture, and 
race. The resemblance's are all geiieral, not particular. In myth and 
tradition, the Polynesians talk about their ancient home, Havvaiki. They 
have given the name to some of their own isi.mds, among them Hawaii 
and Savaii (in Samoa). It is also the same, linguistically, as “J^'^va,” for 
whatever that is worth. 

The Polynesians are tall and rather like the Whites in body form, 
though a little more solid. In this, but mainly in the head and face, 
they strongly suggest a mixture of Mongoloid and White', with possibly 
a little Negroid causing occasional frizzy hair. This is going by ap- 
pearances; we do not know what actually went into the recipe, but it 
is hard to mistake the force of the White elements. The Polynesians 
have large, deep faces, with noses both long and broad and eyes with- 
out Mongoloid folds. Skin is light brown to brow'u, but hair is wavy, 
and beards are usual. If anything, the “White” appearance is strongest 
in the Maoris of New Zealand, who are well bearded and look like 
nothing so much as a brunet European. (Polynesians do not at all 
resemble American Indians, which is a reason I doubt that the Indians 
are in fact a mixture of White and Mongoloid, with a little Negroid, as 
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often claimed. I am using a strange kind of reasoning here: judging 
Indians by something assumed to be known about Polynesians, which 
is not really known at all. I can only say that much of racial anthro- 
pology still consists of educated hunches.) 

There is nobody of a r('al Polynesian appc'arance in all the regions of 
Asia; only a few areas where people recall them a little. This might 
mean several things: that their homeland has been occupied by other 
people; that any remaining “Polynesians” bee aim' mixed, perhaps Mon- 
golizcd; or that the Polynesians themsehes changed soim'what (getting 
larger) due to their new environment. 1 lliink Pohnesian beginnings 
should be reconstructed from the following suppositions. The peopU* 
must have Ix'en in the vicinity of Asia, sharing tlie W'olithic garden 
culture which made use of their plants, 'rhesi' arc' evidently the old, 
pre-rice plants of Southeast Asia; and othi'r Polynesian traits, like tat- 
tooing and bark cloth, sec'in to belong to this same' culture' layer. I’he 
Polynesians must also have serxc'd an apprenticc'ship in blnc'-water 
voyaging, which alone would ha\e li*t them undc'rtake their great 
journeys of settlement. Now, somc'bodv was making pottery as earlv as 
1500 B.('. on Saipan in the Marianas, bc'cause tliat is the radiocarbon 
date of a shell found with the pottery. And pc'ople reaching the Mar- 
ianas must already have bc'eii navigators of some skill, but Saipan is 
e(|uidistant from Japan, Formosa, the South (]hina coast, and eastern 
Indonesia. Which way should we look? japan (*\id('ntly has .some White 
clement, in the Japanese* population, aside* from the Ainu. Fonrosan 
aborigines have certain likenc*sses, physical and cultural, with Polyne- 
sians, though slight. However, IiuU'iK'sia remains tlic' likc'ly choice. Not 
oiily are the i.sland jufnps least, up through the Palau group, hut it is in 
Java and the Malay Peninsula that we can find, cropping up in in- 
dividuals, strong .suggestions of a White* type, lacking Mongoloid fold 
and features entirely, looking both White and Polync'sian in a general 
way. 

Whether it was from the .Marianas that the Polynesians jumped off, 
it is agreed that they passed through Micronesia, probably striking 
Fiji, Samoa, and Tonga before spreading from th(*re. Possibly they were 
the first men to come to Fiji, with Negroids arriving later, since Fiji 
is the most easterly of the large and close archipelagoes which form 
Melanesia. Possibly the Nc'groids were there first. In any case, Fiji 
is definitc'ly a Polynesian-Melanesian mixture, and doubtle.ss the main 
source of the Negroid strain, such as it is, in the Polynesians. These, 
however, are final details, after the Polynesians had got where tliey 
were going. Their main interest for us is in showing that East Asia must 
once have had, as the Ainus also suggest, an old White population 
of greater importance, now submerged by Mongoloids. 
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Liltle Negroes in the East 

We liavc pecl(*d oft the top layer of people in Polynesia, a Mon- 
goloid-White mixture, and found nothing below. Peeling in the large 
region of Southeast Asia and Iiidonc*sia is more rewarding. The Poly- 
nesians seem to represent something from the middle of the pile in 
Indonesia. It is a region, running northward to Formosa, where 
newcomers have been stacking up since the days of Meganthropus, at 
least. The only people who have not yet arrived are the Russians; the 
Americans were preceded by the Portuguese, the Spanish, the British, 
and the Dutch, during the last four hundred years. Earlier, while 
tlu‘ Polynesians were going to Polynesia, Southeast Asia was getting 
invaders from India and wines of the Chinese who form such a 
powerful part of the* population today. Removing all these historic 
layers of two thousand years, w'e find our^^^ 'lves at the top of a series 
of descending steps ol culture going down to a simple “Neolithic” base, 
preceding the use of paddy rice and woven cloth, and constituting 
the kind of thing the Polyiu'sians carried with them on their voyages. 
The Malays and proto-Mala\s associated with these steps are a hodge- 
podge of Mongoloids, unspc'cialized Mongoloids, and near-Whites who 
make up the older people from North Burma to Celebes and the 
Philippines. 

Then, lUKh'r the whole thing, we find the Negritos. They are pygmy 
Negroids, with all the typical traits of the Negro stock: dark skin, 
broad noses, woolly hair, full lips, aiul so on. They differ in appearance 
somewhat from the African P\ginies; or rather 1 should prefer to say the 
pNgmies differ from the* Negritos, btoausr to my eye the Negritos 
are more faithful mimics of full-sized Negrfx's. But there is no good 
reason to see them as anything but eastern representatives of the same 
group. 

And there is no reason to doubt their importance in the area. They 
are found in the mountains of the Malay Peninsula, w’here they are 
called the Semangs. TIk'v are w idespread in the Philippines, under the 
name of Acta. And they w ere, until our ow^n times, the only inhabitants 
of the Andaman Islands in the Bay of Bengal, because the natives here 
had the good sense to destroy an) one who landed or got shipwrecked 
on their shores. 

These are the places w ith lixing populations of real Negritos. Else- 
w'here they suggest their presence in mixture only, through small size, 
curly hair, and suggestions in the face; indeed, they may have com- 
bined with lighter-skinned people coming in after them, in greater 
amounts and more localities than w^e think. And one other racial cle- 
ment can be detected, tlJough faintly. Individuals suggestmg the 
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Australian natives may be seen in the Timor Archipelago, on Indone- 
sia's southeast border. Otherwise, the only sign of the Australian type 
is found in the Wadjak skulls, brought back from Java by Dubois and 
thought possibly to date from the late Pleisloceiu*. Unfortunately, the 
past of this whole vital territory is still only slightly known for the 
important period since the end of the Ice Age, and human bones are 
almost lacking. We know only that both \t*gritos and Australians must 
have been early inhabitants of the region, from the evidence above, 
which is good enough, and from the fact that ihcv had to go through 
Indonesia to get to Melanesia and Australia. 


Melanesia: Islands of the Blaek 

You can almost jump the various straits between islands in Indonesia. 
At times during the Pleistocene, when tlu' sea fell, they were largely 
joined to one another aiufto Asia, in any ease. Hut getting to Melanesia 
and Australiti means crossing open water. For they lie on the other 
side of “Wallace’s liiu‘,” with a mmv ditfercait animal life, including 
marsupials, which shows tlu'v have long been totally separate. Once 
in Melanesia, water distances begin to open up slill more, as one goes 
from the verv large island oi New Guinea (the interior natives know 
nothing about seas) out toward the Solomons, the New' Hebrides, and 
finallv New' Caledonia to the south and I"iji to the (Mst. This makes a 
central track out into the Pacific. To follow' it demands considerable 
navigating ability, though not that which is lU'eded to ovcMcome the 
distances in Polynesia. And the people hase a gardening economy 
w'hich, like that of the I’oKnesians. goes back to an older stratum of 
life in Southeast Asia. 

Melanesia (“Hlack Islands”) is inhal)it(‘d bv peoples, dark-skinned 
and superficially Nt'groid, who are nevertheless so varied physically, 
and so graded by the arrangement of islands, as to make a w'onderful 
racial laser cake. It would tell us solunu's about the racial history of 
man altogether, if we could anal\/e it to our satisfaction and get the 
layers straight. But this is almost as hard as getting the eggs, flour, 
and sugar out of it again. The people run a gamut in size from the tall 
and handsome Fijians to the Negritos (again) of the mountains of 
New Guinea. In Fiji the p(»ople are outw'ardly Negroid, in color, 
frizzliness of hair, and so on, including a considerable breadth of nose; 
however, in the bone below, as in many aspects of their features, they 
are Polynesian in size and form, and sp(*eifically close to their neighbors 
the Samoans and Tongans, with wdioin they have evidently long inter- 
mingled. 

In the Solomons group, and the New Hebridi's and the Bismarck 
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Archipola^o (N(*\v Ireland and New Britain), the appearance of 
people secins basically Nc'groid, though the hair is bushy rather than 
woolly. People are of inediinn si/e. In much ot New Guinea, coastal 
and interior, it is clear that ihi' population is a ini.xture of the Australian 
and NU'grito strains: many men ar(‘ small-bodied, with coarse faces, 
fn^quent beards, hea\y brows, rc*ceding loreheads, and narrow, long 
heads. Finally, in northern NW Britain especially, and in New 
Claledonia, there is another type. It is larg(T-bodied, and of Negroid 
appearance, but here the skull below th(‘ skin is strongly Australian 
and can hardly be told Irom a cranium of that continent. 

This is only an outline, and Melanesia, though it has had much 
atU‘ntioii, deserxes more* still. W'e can pick off tlu' top layers easily: 
some regions ha\e bivn strongly allected by settlements or contacts 
from Microiu'sia on the north and Pohnesia on the east, so that a num- 
ber ol small and isolated islands are hardly Melanesian at all. And the 
last .settlers on the New Caiinea coast h. a considerable dose of 
Indonesian blood, showing in light skin and straighter hair. Also, there 
i* group of M(‘lan('sian language's, spoken largely by coastal peoples, 
which belongs to tin* Malax o-Poh nesian lamily. Jhit in many inland 
areas the language's are “P.tpuan, ’ a te)tally diih'rcnt lot e)f unrelated 
e)r le)e)se'ly re'lated tongues pe)ssibly haxing affinities xxith those of natixe 
Australia. All this make*s it plain that anx thing hax ing to do xx ith the 
Pedyncsians, or the' Mongoloid Indonesians, en* their languages, is late. 
The ile'laiu'sians ste'in from a de'finite'ly e)ld('r dark-skinne'd populatiem. 
Possibly the'y partook in the oiigiiitil ‘Weedithic ’ of Southeast Asia, but 
they se'ttled in Melanesia belore thr arrixal, or the formatiem, of the 
Makixe)-P()lx ne'sian language* lamilx, anel be'iore the coming to Indonesia 
e)i the lirst Mongoloids, spe'ciali/t'el pr mispe*e ia!i/e‘d. 

The le)xx’e*st laxe'is, tlu'ii, art' exide'iitlx the gxpes of the Ne'gritt) and 
the natixe Australian. Were tlu'iv also trne Negroes? There are tribes 
xyho seem to be such in Mi'laiu'sia, but there are no traces xxhatexer 
ol NegrtM’s (in contrast to the Negiitos) in Indont'sia, nor indeed 
anyxx'luTe xxestxxard until xou gt't to Alrica. This undeniable fact has 
conxinced some of mx colleagues that tlu* Ocranic “Nt'groes” an* 
sxnthetic— that tht'X’ art' not Ni'grot's at all, but eitlu'i* a mixture of 
Negritos and \ustraloiils (which the I'.istein Mc'lanesians do not actu- 
allx’ look like'), or c'lse more* or less pme Negritos xxho haxe become 
eniargi'd again. In othc'r xxords, thc'x .ire the xyinld’s largest pygmic'S. 

Aborigines of Australia 

C^erlainly there arc* no Negroc's in Australia. There are perfectly 
good Negritos in the* rain forc'st of Qiu'c'iisland, nc'ar Nexv Guinea, 
cliscovered long ago but oniy brought to gc'iieral attention recently by 
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Dr. Joseph BirdselL The rest of the continent was occMipiccl by th(* 
Australian aboriginals projx'r, primitive men with a primitive hunting 
culture, lacking even tlie bows anti arrows ol the Ncgnlros of otluT 
parts. They are dark-skinned but hairy, w'ith tliick, ridged, poorly 
filled skulls and heavy, though fully sapiens, brow' ridges; and w'ith 
broad noses, short projecting faces, large teeth, and receding chins. In 
every way they conform to a picture of Iloino saj}inis at his most 
backward, before recent racial specializations and before a final lighten- 
ing of brow'S, reduction of tec'lh, and expansion of brain. 

Dr. Birdsell, w'ho know's these people thoroughly, l)elie\'es they are 
actually composed of two strains, equally primitive. One is predominant 
in the noidi, and he calls it “C'arpentarian,” from the Chilf of Car- 
pentaria: this is the essential Australian, tall, dark, less hairy, and 
very lanky. The other, conecaitrated in the south, is fleshier and .stoekicT, 
very hairy, and not so very dark; and Birdse ll bt'licNes it is an antic|ue 
White strain, related to jhe Ainu, and dt'ri\ed from North C^hina or 
Manchuria. Here, once again, we have a theory of origin by a mixture 
of diverse strains, though in this case w'ith more justification, since one 
man was able to examine a whole contiin iit personally, and make a 
real distinction betw'eeai populations. 

I think the theory remains to be demonstrated conclusively. The 
distinctions Birdsell finds are not reflected in the skull, nor in the blood 
types; and there remains the po.ssibility that the Australian population 
has been on that contiir^nt long enough to lurome phvsicallv adapted 
to different climat(‘S, a possibility to which Dr. Birdsell hims<'lf is verv 
much alive. That is to say, the stc^ckiness, hairiness, and lighter color 
of the south might Be related to the chillv temp(*rate climate of that 
part, while the extn'me lankin(*ss of the C’arpentarians might, as CJoon 
and Birdsell have suggested, i)e another c«ise where* such a l)odv form, 
as in the Sahara and the Sudan, has be<Mi emphasi/(*d by natural selec- 
tion, in the hot, sunny, plains and deserts of tlu' north. So the (piestion 
is open, and the open part of it, as w'e shall see*, is wln ther Australia, 
and the whole region, was invaded by an ancient and primitive White* 
stock, via the China coast, or ne)t. 

At any rate*, the ge*ncral Australian type is the one e*lement which 
can be traced back into the past. Several .skulls belonging le) it liavc 
been found in Australia, in conditions w'hich at least sugg(\st a Pleisto- 
cene age. Pcrhaj3s the most important one is the Keilor .skull from a 
river terrace near .Melbourne, which is dated at about 6500 b.(\ Others 
of the same kind are the Aitape skull, from the north coast of New' 
Guinea, and the Wfidjak skulls of Java. So we have these heady foot- 
prints leading back to Asia’s doorstep, and suggesting a respectable age 
for Australia’s native population. , 
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Lower Layers in India 

Pursuing the dark-skin iiecl peoples westward, we come to India. 
nere,-we have seen, the grc'at bulk of India’s people are dark-skinned 
Whites of the western, Mediterran«‘an variety. Hut far down, in the 
lowest castes and in the still-wild trib(\s, familiar faces appear: Negri- 
tos and Australians. The lattc'r type is e\ideiit, much leKned, among 
various of the Dravidians, who spc^ak languages of this non-Indo- 
European family. It occurs again, also in delicate form, in the vanish- 
ing primitive Veddas of (Jeylon. So the Australian element is evidently 
present, if only as a watered remnant of wlial it must have been. 

Elsew'here, among other backward hill tribes, there are many groups 
marked by very short stature, d.irk skin, bushy hair, and broad noses 
w'ho, though not recognizable as pure \t gritos, are eh'arly their 
mixed descendants. Th(*se dt'st‘('ndants even Hook something like other 
adulterated Negritos, in Malaya or the Philippines. So in India, as in 
Suu'beast Asia, Indonesia, Melanesia, and Australia, we have insistent 
signs of former populations both of the Australian and of the Nc^grito 
varieties, w'ithout, excepting in Melanesia, any vestige of true Negro. 

Evidently, then, both of these racial forms, Negrito and Australian, 
were once established in sontlicM-n Asia, and wt'iit Irom there out into 
the Southeast Pacific. Dr. Birdsell, from his studies, has reconstructed 
this history on a hypothetical l^asis, as follows. One can raise objections 
along the line, of course, but anyone undertaking such a hypothesis 
is obliged to go in for such sweepiiTg guesswork in the first place that 
we might as well pass oxer most of the obji clions, sit back, and enjoy 
ourselves. 

Birdsell thinks that the Nt'giitos are particularly adapted for life in 
thick rain forests, and ha\e alwaxs bec'u associated xxith them, as 
thcw are todav. 1I(' beliexes tlu'v xxere the main population of Southeast 
Asia in the lat(' Pleistoeem', and xvere the first of modern men to go 
out into the Pacific itsc^lf, supposing this to be early in the Fourth 
(dacial phase. (Here is xvIktc objections begin to eroxvd in. The early 
skulls are of the Australoid txpe, not the Negrito. A date early in the 
Fourth Claeial xvonid bring the Negritos into collision xvith the Solo 
men in Java, according to the bcxst gucxsses for the date's of the latter. 
And Dr. Wi'idenreich, von remembc*r, bc'lieved that the native Austra- 
lians had ex'olved right tlu're in Jaxa, going back through the Wacljak 
people and the Solo men dirc'ctly to the Loxver Pleistocene java Man 
himself, all in frank independence of the rest of the xvorld. Here you 
have a tlu'ory which is as dissimilar to Birdsell’s as could be contrived, 
in its view's of sources, mixtures, and migrations, and a thc'ory which 
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A map ()l sonu' probable prehislorie mij;rations in Asia and Oceania. 
Areas showing signs ot an Au^tralian-like (‘lenient are shown 1)\ 
crosses; tiiose with Negritos bv sfi.uling. 

would give the Australians absolute priority in tlu; Pacific. But never 
mind: somebody has to be wrong, or 1 could not write a book.) 

To go on. i\e,\t, says Birdsell, came the primitive White elenumt, 
down the Asiatic coast from North Clhina. walking dry-shod like its 
predecessors onto what are now the Indon(*sian islands. This is the 
cpiestionablc element, since the* one strongly indicated source of 
Australians is India, not north Asia. However, given the Ainus, there 
is nothing absolutely unlikely about it. Finally there came the Car- 
pentarian strain, from India. Birdsell Migg(*sts that this lanky, primitive, 
straight-haired type could e.xist in south Asia, especially India, along 
with the Negritos, without the two mingling and blurring as they did 
in Melanesia, l)ecause they occupied different habitats: the N('gritos, 
the rain forests; the Carpentarians the hot, dry plains of the Indian 
Peninsula. He believes the latter developed their hot country lankiness 
as an adaptation here, not in Australia itself. 
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This liypothcsis has the virtue of bi'ing clear and straightforward. 
New skeletons, more archaeologvj stricter infmination about cultures 
and languages, might turn it upside down, but in our present ignorance 
it is impossible to theorize with much confidence. 


The Negro Puzzle Again 

There is another problem of the dark-skinned races, one I consider 
the knottiest we face. Was there ever a Negro east of the Horn of 
Africa (before slave days), in all the tropics? Or have Negroes of the 
basic kind been confined, as the African evidence suggests, to the 
southern border of the Sahara in Africa, until their recent expansion 
east and south? The theory of Negritos grown up again to full size 
would allow for the "Negroes’* of Melanesia. But that does not help 
us out of the hole, llow do we get Negritos into the Pacific from 
Africa, or vice versa? For it is plain as the nose on your face that the 
Negritos are intimately rehtted to fully develop(‘d Negroes-a special- 
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ized kind of man— in skin, hair form, nose shape, and so on. The 
Negritos are really all similar and must have had a common origin. 
And Negritos and Negroes cannot have appeared on separate conti- 
nents; they too must have had a common origin. If Negritos developed 
as a diminished, forest form of the Negro, this must have been in a forest 
near which dwelt Negroes as we know them. 

Was this in Africa? Tlie ideal place, we have* seen, is the forest 
border below the Sudan, the open b(‘ll running across Africa south 
of the Sahara. Border and b('lt may have shifted north or south with 
Pleistocene climates, of coiirse. May wc guess that the Negritos spread 
themselves right through the tropics, as a relalixely heavy population, 
all the way to New Guinea and Australia; while the full-sized Negroes 
did not spread, for the reason that their old environment— open park- 
lands— did not extend to th(‘ east? There are dilficultics, right away. 
We need, at some time past, a wet forest right across the bottom of 
now-arid Arabia and the uxceedingly barren, deserty shore of Baluchi- 
stan, to connect Africa and India, to let the' Pvgniit's pass. .And \vv learn 
only of dim suggestions of Negritos-no Negroes- in southeast Arabia. 
The only clear dark-skinned element not traceable to slave's is an .Austra- 
lian look in some of tlie people of the Hadrainaut, southc'rn Arabia, a 
look which Birdscll thinks represents a westwanl drift of Carpentarians 
from India. 

Here the strait of Bab el Mandeb beconu's im|)ortant, when* south- 
ern Arabia almost touches Africa. Though not wide, nor a formielabh' 
distance even for primitive man, the strait has probably not Ix'cn drv 
land at any time diiring the' Ple'ktoce'ne*, and the currents passing 
through it are strenig. At anv rate', the Arabian side, judging by 
archaeology, was ne) busy thoroughf irc e)f early Homo sapiens or his 
predecessors. Miss Cate)n-Thompse)n found it, in fae t, to be a dead end, 
a place where stonewe)rk stagnated in the' late*r Paleedithic, in contrast 
to the liveliness and activity across the way in Kast Africa and the Horn. 
Only in the Mesolithic or Nee)lithic de)e.s this spot seem to have opened 
one eye, as a couple of African tool types make their appearance here. 
Therefore, this all-important part of Arabia, leading te) the whole east, 
was in human terms much further away from Africa than it appears 
to be on a map. It does not seem to have been a bridge, thronged with 
Negroids and Negritos, in likely parts of tlu* late Pleistocene. And we 
have already seen that by Upper Paleolithic time's, at least. East Africa 
was in the hands of non-Negro people. This situation, at the Bab el 
Mandeb strait, is strange. Tlie fact is that almost nothing is known 
about past climates and past habitation in this whole very suggestive 
zone, connecting India and Africa. 

So we are left with a major dilemma. The Negroes themselves are 
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bad enough: having to explain the connection between the African 
and Oceanic varieties. The worst part is getting the Negritos across 
a crucial crossing by any method but wishful thinking. I may have 
emphasized the difficulty of understanding the Negro stock, imitating 
the careless floor painter who paints himself into a corner of the room. 
We have painted the Negroes into West Africa, and then tried to 
connect them with Negritos on the other side of the world. But this is 
not dramatic effect; the puzzle is there. If we knew how the Negritos 
spread, and when, we might know the age of the whole Negro race 
stock; if we knew that in turn, we nnght begin to understand more 
about the age of Homo sapiens and the history of his other races. 




23. LOOKING BACKWARD 


In this book wi. have- lof)kfd at tlic record of our species. It is 
good to know as much as we know, but it is good to remember how 
much we do not know. How incomplete the fossils are is not always 
clear to us. For example, we know about living gibbons, lithe, long- 
armed and agile. We have fossil “gibbon.' '* but their arms are not so 
long; we would be ejuite ignorant of an extraordinary ape if Hijlohatcs 
bad died out in the Pleistocene. As for the eijually extraordinary oraug, 
his only fossils are teeth. What would we know of that body, that 
skull, those arms and h*gs, if we could not see Pongo today? And the 
same applies to Ni^gritos. Seen alive, they are important evidence of 
human history; without the' li\iug, we would not know they had (‘xisted. 

This is the lesson we ha\e to apply. We do not even know what is 
missing. And so w e wall do w'ell not to try filling blank spots with sheer 
giu'ssw’ork. Aln'ady, I think, you will ha\(' seen that dating and under- 
standing the moH' dilficult fossils ^is something like las.soing an in- 
visible calf with an imaginary lariat while riding an effort of will at a 
full gallop. In spite of all the evidence we ha\'e review'C'd, we can 
move with but small confidence* again.st the main problems of the 
human past. 

We max', of course, b(*gin in historic times, and xx'ork back along the 
lines traced in the last few chapters. \\ c can with a.ssurance follow the 
Indians back to Asia, to become one with the earlier Mongoloids. We 
can move the later Mongoloids out of the southern parts of the Far 
East, toward the north, and push them back to a time when they be- 
come largely de-Mougolized; that is, they in turn become one with the 
American Indians. We can follow the Cro Magnons backward out of 
Europe, though unfortunately wc do not know where to follow them 
to; probably into Siberia or tlie Far East. And xve can surely trace the 
natives of Australia back to Southeast Asia and India. 

The Bushmen of South Africa backtrack to East Africa; that is to 
say, in the general direction of Asia. But the African Negroes, we have 
seen, backtrack to West Africa. Thus wc might reconstruct a general 
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spreading of the main racial types outward from Asia, except for the 
Negroes. I think it is better to confess ignorance rather than to argue 
and stretch points. However, there is this to be said. The Negritos of 
the Far East must have come out of Asia, probably from India. And 
they clearly represent a major spread, over land or narrow sea chapnels. 
Furthermore, they coincide too closely with the Negroes generally, in 
all their traits, to have developed by a kind of extreme parallel evolu- 
tion. So there must be a connection, with Negritos apparently spread- 
ing all the way from Africa through a then-hospitable tropical forest 
belt, after the development of the Ncgro-N(‘grito stem from some earlier 
parent (perhaps in common with the Bushmen). Of course, it remains 
possible th it both Negiocs and Negritos entered Africa from Asia 
already developed. 

Migrations and Changes 

There is another thing to bear in mind. We need not imagine that 
all events happened at the same pace. Some racial distinctions came 
into being slowly: we can be sure that the Whites and American Indians 
existed long ago. But the strongly specialized (flat-faced) Mongoloids 
are very likely more recent (middle Wurm*’^), and it is possible that 
the Negroes also are not of massive antiijuity. ( I am afraid I am being 
appropriately vague. ) 

Also, the spreads and movements of these peoph* were not necessar- 
ily slow in the extreme. We think of the American Indians gradually 
penetrating throughout the Western Hemisphere, probably a fair view 
for Paleolithic hunters in a highly varii'd environment. But the Upper 
Paleolithic people seem to have taken command of Europe in the space 
of a few thousand years. And Dr. liirdsell did a careful pencil-and- 
paper analysis of his information on Australian tribes (rate of natural 
increase, tribal territories, and .so forth) and concluded that the first 
invaders, even if of a most non-adventurous turn of mind, might have 
occupied that whole continent in about two thousand years. So the 
factor of .spread is not much use in judging time. 

We know already that the Bantu Negroes overran central and south- 
ern Africa in a few thousand years. And all the evidence suggests that 
the late, specialized Mongoloids had a similar explosion out of northern 
Asia, probably in the last few thousand years before the Christian era. 
So the picture of racial distribution at the time of Columbus may be 
viewed with suspicion, rather than used as a map of mankind s ancient 
racial homes. 

We may be permitted to think of an early spread of certain general 
forms oft Homo sapiens: the Whites, the American Indians, the Austra- 
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lians, and perhaps a parent Negro-Bush stock in Africa. Later there 
were radieal shifts, as the Mongoloids expanded in Asia, the Nc'groes in 
Africa, the Polynesians in the Pacific and, finally, the Europeans all 
over the world. In such a light, a Negrito expansion through the 
tropical forests need not have been old or slow. All we need to explain 
it, and break the impasse, is more suitable connections between Africa 
and Asia. 


The Trail is Lost 

To resume our backward jouriaw. Let us take the late Mongoloids 
as the most recent form of man. Bub tluMii out. We are left with an- 
cient American Indians ( in Asia) and Whiti's, probably becoming more 
and more alike as wc go back to 35,000 n.( . and bewond. We mav 
giu'ss that N(‘grocs and Bushmen wen' doing the same in Africa. If I 
were to suggest that, still further back, the* oldest W’hitc-Indian men 
(('arlier than any we actually know) would begin to look more like the 
Au.stralian aborigiiu's, then I would be giving a fine example of how' 
often hypotlu'sis is used in place* of fact in racial history. And yet the 
j)ossibility of the* Australians bc'ing an extreme'ly archaic brand of 
“White” has been suggc‘ste‘d l)y my colleague's often enough and WMtli 
justice*. I w'ould like to go furthe*r anel l)ring the already highly hy- 
poth(*tical Negre)-Bush strain ii te) the* picture*, but they are se) different 
(eye^i the* he*ayv-bre)W'ed Florisbael skull is ne)t yer\ Australiaii-likc) 
fre)m the others that this woulel re*ally be stre'tching things. 

lle)we*yer, it se*e*ms fair to sa\ froih the e'vide'iice*, until it is upset, that 
w'e can yaguelv trace* the* ancestcu's e)f re*cent races moving outwarel 
from Asia. We* can also se*e* the'in ge)ing thiough late stages of spe*ciali/- 
ing in se)me' place*s: Monge)loiels, Bushme'n, \e‘groe's, Negritos, White 
blemds anel roimdh(*aels. And the*re we*re late menements: Negroes 
virtuallv blotting e)ut Bushmen, and Me)ngole)ids doing the same; to 
White's in e*astern Asi.i. 

But the backward jenirnev is ste)ppcd abruptly at abe)ut 35,000 b.c. 
Just as w'C might actually be finding se^me e)f the connectiems te) which 
the threads e)f evielence se*em to be* leading, we are frustrated. The 
e'vidence itself disappears. Back ue)w in the' first part of the Wiinu 
glaciation, w'e find oursel\e*s witlmut remains of Homo sapiens which 
can help us. Except fe)r Rhodesian Man in the *^ar south, and the Solo 
skulls ill the far southeast, we have e)nly Ne*anele*rthals. At this time 
th(*y seem to be distribute'd threiughout the neirthwest and into south 
central Asia. The'v appear to have ce)vered, that is to say, the whole 
ice-free west, except where sapient man came pushing into Palestine, 
giving rise to the Skhfil piHiple. The Neanderthals may even have cut 
Africa off from Asia, an important point. 
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Beyond and before this Neanderthal occupation we drop off to a 
still poorer level of information. The Iniinan remains are few and 
piecemeal, and therefore quite incompetent to answer most of the 
problems they raise. And the main one is still the birth of Homo sapiens. 
Now, we have seen that the argument is not as sharply drawn as 
once. Probably our modern species is neither tightly bound up with 
Neanderthals, nor so ancient as to let us expect that the Swans- 
eombe W^oman’s forehead \^'ould liave looked like one of ours. Ob- 
\iously, sapient man developed from a more primitive ancestor, prob- 
ablv toward the middle of the Pleistocene; that is to say, our forebears 
gradually became more "sapiens-like.” And the iwideiice does seem to 
show that tlie Nt'anderthal line became mori‘ I'xtremc’, or more Nean- 
derthal-like. 

Now, the Neanderthal strain occupied a l.irge territory in the Upper 
Pleistocene. If the sapiens line were to remain dillerent from the 
Neanderthals and others, .and especiallv if it were to l)ec()me lurther 
differentiated into races, a similarlv large tract is (h'lnandc^l lor this 
line. On genetical grounds this is a re([nir('ment of the Inpothesis. 
Otherwise the strain would have becai swamp('d out, bv contact witli 
others o\er long periods of the PleistoccMU*; also, it could not ha\e 
supplied representatives from time to tim(\ like the' people in the* 
Fontechevade ca\e, or the Kanjera men in Fast Afric-a. 

But we do not know svIk'ic' this area was. The cupboard is bare of 
evidence. I will end here witli a synopsis of man's histor\, as it seems 
to stand out from all wc' have' reviewed. 1 wish T might s('i' how 
such a history will lx* written a ceutuiy Irom now. 


Short History of Man 

LATE TEHTiAHY From the middle of the* Tt'itiary onward there 
existed small hominids, slender little ape-likt* creatures. They were 
primitive and rather generalizc'd, but always retaint'd within the per- 
imeter of their evolutionary possibilities that of standing erect and 
moving readily around in that posture. However .skillful they might 
have been in trees, they nevc'r became habitual trc'c-livers or brachi- 
ators. In some suitable* ar(*a or areas, th(*ir abilitv to stand erect became 
so rewarding that strong adaptation for such a gait took place, prob- 
ably rapidly. That is, the oppo.sal)le toe* was lost so that the muscles 
of the leg could work on a stiff arehi'd foot, and effectively push the 
running animal forward. The gluteus musch* of the buttock was re- 
positioned .somewhat by changes in the* pelvis, adding pow'er to the 
leg at the hip joint. Holding the body erc'ct was eased by a curving 
back of the lower spine and a l)roadeniiig and strengthening of its 



SHORT HISTORY of MAN 337 

vertebrae. The beginnings of such trends in the pelvis, spine, and 
trunk, however, were old, and had been a help in the original tendency 
to stand or walk erect. 

late pliocene, lower pleistocene These transformed 
animals, fully erect, were widespread in the Old World by the end of 
the Te*rtiary, surviving into the Lower Pleistocene with the known 
Aiistralopithec inae. For a long period tliey had hardly used their arms 
and hands for running or lor swinging, if at all. But the foreliinbs did 
not atrophy, like the wings of an ostrich; they would never have done 
that hitched to the shoulders of a higher primate, long practiced in 
using them for fei'ding or for grooming. Now, tow«ird the beginning of 
th(* Pleistocene, these hands loiind a liirther field of evolution: not 
!n the already virtually perfect hands themselv(‘s, nor in the eyes 
which oversaw their doings, but at their ner\e endings in tlie brain. 
Opportunities for hands swung open the eUe for brain growth and 
d'welopinent. rNhibiting this tendency, and with a dt'gree of reduc- 
tion of the tc'cth, some kind—and conceivably more* than one kind— of 
aiisti.ilopitheciiK' passed o\'t'r into the gr.ide \\ e recognize as euhominid. 

L A 'I E L o w E R A X o M 1 1) I) L F 1’ L F 1 s I o ( F N E Fai'ly eulioini- 
nids existed throughout the Old World, beginning to make recogniza- 
ble tools, and exhibiting signs of brain increase and cranial refinement 
as tiiiie w(‘nt on. A stauckird, piimitixe loim, ntlirranlliropiis, oc- 
cupied the Far Fast and ma\ ha\e reached through the tropics into 
northern Africa. But this form was,not uni\(‘rsal. At least one other 
distinguishable kind ol man was present in Fairopc by the Second 
(dacial, though w’c know' about him only trom the Heidelberg jaw\ 
By the Si'cond InttTglacial, how'cver, a'tynt* »vith a rather modern 
brain case' existed in Isurope, contemporaneous with the late Pithcron- 
thwpus of (diiua, and so at this point at least two dificTent lines of 
euhominid were on the secaie. Vithrainthrojnis apparently also carru'd 
on in North Africa, advancing .somewhat in evolution. Whether there 
was a third or fourth distiuguishiible form ol mankind in imknow’U 
r(*gions cannot be said. 

EARL Y U V 1* E R P L F I S T O (’ F N E : '1 II 1 R D CL A I I A L AND IX- 

TERCLACiAL The dark ages continue, before the emergence of 
the Neanderthals, ^^’e ha\e the Kanjera fragments and .some late 
jaw's of the T( niifiiie (Pitliccdiithroptis:^) liu<-' io Africa, and pei- 
haps the Fontechesade .skulls in Furope; nothing else. \et this period 
must have had in it the parents ol the Neanderthals, of Rhodesian Man, 
ol the Solo tribe, and of Ih)nio sapiens. We .should not presume that 



3.38 LOOKING BACKWARD 


niankiiKl was becoming more diverse; in fact, ordinary experience of 
the evolution of an animal family would lead you to expect greater 
variety in its earlier days, less later. However, on the human scene 
there would probably have been at least three distinct lines now. 
Fontechevadc proclaims that of Homo sapiens. The Neanderthals 
were certainly in process of formation. In the east there would have 
been a line leading to the Solo men. The Solo skulls are almost cer- 
tainly later than the time I am speaking of, but they are so primitive 
that the line which lt‘d to them (probably from Pithccantlirojms) 
must have been (juite distinct Ironi that of sapiens or Neandt'rthal. 
Where Rhodesian Man fits in, we really cannot say today. 

I. A T E U V P E I< L K I S T () ( K \ E S : T 11 I U D I \ T E H 0 L A C I A L A N I) 
FOURTH c;i.A( lAL Now till* story becomes more familiar, with two 
clear populations, the Neanderthals and the sapii'iis iikmi w'ho sncce(‘di*d 
them. The Neandiathal liiu*, settling in Kurope during tlu* Third 
InttTglacial, diverged toward an extrenu* form as time went on. 
In late times, at least, it also occupied (Viitral Asia and Nortli 
.Africa. It did not, apparently, move dowai into the rest of Africa (though 
there is a Neanderthal-like jaw^ Irom Ethiopia); jx'ihaps there was a 
Rhodesian population in possession. 

Perhaps also then* was a rc’gion of sapiens population in Asia, with 
a dark-skinned racial group comprising early “Australians” in India, 
and another rclatt'd group, north of the Himalayas, incipient for Whites 
and early Mongoloids. This is pure su])position; it is more or l(*.ss w'hat 
we are obliged to inuigine. At any rah*, after about 35,000 h.(\ w’e begin 
to sec Ilotno sapiens widely spr(‘ad in the Old World, and entering 
the New W^irld as w’c*ll. Asia w'as tlu* source* of the* mi*n who w'cnt 
into the Americas and tlu* Pacific. In tlu* west tlu* new men entered 
Europe; perhaps, in tlu* earlv stages, the advance* guard mingled 
with older types of man to produce w hat appear to be intermediate 
forms: mixing with the Neanderthals at Mount (Jarmel in Palestine, 
and with the Rhod(*sians at F'lorisbad in South Africa. All this is less 
clear, and hypoth(*tical in tlu* extreme. Rut both Neanderthals and 
Rhodesians acc(*pted th(*ir fate and vanish(*d. 

Tlic formation of rac(*s of lat(*r tim(*.s would not have been dm? to 
any single factor, but to a mingling of many. I believe Homo sapiens 
to be a generally unified aiul uniform stock of man, not the acci- 
dental result of parallel evolution everywhere, as Weidenreich held. 
But this does not mean his coming out of a single cave, forming several 
very distinct racial types in a small area, and then going out to cou- 
(juer the earth. Rather, it implies a general revolution over a rather 
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wide area, with no perfect homogeneity within the stock at any time. 
It implies physical traits evolving here and there, some of the new 
traits being "passed around widely, some less widely. That is, some 
segments changed more radically from earlier type's, some less so. It 
implies' differentiation due partly to isolation, partly to climate, over 
the same wide area. Probably at certain times in the later Pleistocene, 
natural selection in north and south worked strongly in different direc- 
tions. It suggests migrations outward from the main area, or even a 
change of the main area. Such inigratimis net^d not have been during 
any single period, and some might ha\e ])een earlier than we know; 
perhaps the appearance given by 35,000 n.r. as a great turning point 
is exaggerated. It certainly implies considerabh* furthc'r differentiation 
and adaptation among racial groups, as they move into new places 
and climates, and also as they mix uitli one anotlier, or with other 
sapiens men who went th('rc earlier, or e\en with men we would call 
non-sapiens. , 

These are all ideas which are sound in th(' light of what we know 
of the evolution of races and sp('cies in animals geiu'ially. They are 
also reasons why it would be infinitely difficult to judge what happened 
simply by looking into the faces of men now living in all the corners 
of the world. This will help, as will testing their blood and studying 
them in every possible way. So will an ('\er more precise knowfi'dgi' 
of how evolution takes place, in man or any animal. But the story’ of 
what really happened lies in bones and fragments of bones still hidilen 
in the ground. Year aftcT jc'ar we must wait, look, and have luck. 
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HEN I consider Thy hcavt^ns tlie work of Thy fingers,” says the 
Eighth Psalm, “What is man, that Thou art mindful of him? . . . Thou 
hast put all things under his feet: All sh(‘ep and oxen . . . the fowl of 
the air, and the fish of the sea . . . O Lord our Lord, how excellent 
is Thy name in all the earth!” 

How excellent! David, extolling the uniqueness of man, might have 
c'xfended more appreciation tf) the rest of nature. We know now, better 
tiian ihe Psalmist knew, tiu* meaning of the animals under man's feet. 
We know how slow was our coming, how long our preparation. We 
know, through millions ol years, what powc'rlul foices brought us out. 
We see what boons we had in skeletons, jaws, limbs, warm blood. 
Homely things, but with them anv mammal is a testament of evolu- 
tiona¥y creation. Add fingers and acute eyes, and vou have something 
like a monkey. Add true hands and legs and you hav(' the beginnings 
of a man. Then natural sel(‘ction mjjde our brains, and everything we 
do with them. 

All this came gradually, in due course. Each patient step made 
possible the next. Each step gave ri.se to hun<hcds of kinds of success- 
ful animals, perfect in their own wavs. Man himself could only appear 
when a very high organization had been attained. For hands and a 
big brain would not have made a fish human; they would only have 
made a fi.sh impossible. Man's ow'ii trail, among the many trails in 
evolution, was well defined: he had to be a mammal and he had to 
be a primate'. 

Was he inevitable? Mankind long thought so, and Genesis entertains 
no doubt that the world was made for us. being human, we find it 
hard to see things any other way. Not long ago it was shocking to ask 
whether man had evolved from other animals. It is doubtless equally 
shocking to ask whether man arrived simply as a matter of luck. 

Actually it would be a futile question. One cannot pass judgment on 
such a thing without goin{» straight on to the origins of the universe. 
It docs not matter here what your religious views are, for man must be 
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looki'd on as an extraordinary achievi'inent of design and organ- 
ization. The universe itself is built on laws of matter. These are the 
foundation for laws of life; and on such a basis, we know, man at last 
eame on the seene. lie was not there to begin with, and he took a 
long time eoming. Hut he came, and he expresses all the fullness of 
the possibilities of the organization of life as we understand it. How 
much of this is “chance”? There is no presi*nt answer. 

I am not reall)* trying to be profound, and I luue only a few pages 
left in any case. Talking about chance, I am merely wondering if man 
was forced to take the shape he did. If we had it to do over again, 
would we ciioose all the same forks in the road, or would we turn out 
differentiv Perhaps science fiction has the answiT. 

Doubtless there are other “men” in space. Led by the astronomers, 
we now face possibiliti('s of life elsewhere at which the mind boggles. 
We know Uktc are many l)ilIion.s of stars in our own particular galaxy, 
the Milky Way. Galaxies like ours are grouped in clusters, thousands 
to a cluster, and such clusters go on and on, out of reach of the tele- 
scopes, by the hundreds of millions. Planets to live on? Dr. Harlow 
Shapley has figured it out roughly.^ Not many stars have planets 
around them, he thinks; perhaps one in a million. As in our own system, 
few planets are of the right kind, with water, days and nights, favor- 
able temperature and chemicals, and so on. Perliaps one good place 
in about a trillion stars, all told. Hut these are realiv splendid odds, 
considering the number of stars; Dr. Shaplev ends by guessing that 
there are about a hundred million worlds where higher life has actually 
Ix'en forged by evolution. “We* are not alone.” Intelligent beings 
abound in the universe, most of tlx'in far older than wc ourselv(‘s. 

We can try to imagim' what such p(*ople are like. Here we get 
little help from the comic books, which only show us flying saucers, 
manned by flabby litth* web-footed gf)blin.s with knobs on their heads. 
We must be strictly sci(*ntific, .starting from scratch and assuming 
nothing about the beings we are studying, except that they are “in- 
t«'lligent.” But this at once means that they are “human,” in the sense 
that they have culture, like ourselves: they communicate ideas to one 
another, and create things jointly. Otherwise intelligence means noth- 
ing. And we could never communicate with them, if they could not 
already communicate with each other. 

Furthermore, we might just as well imagine them on a favorable 
world something like oiirs, in matters of temperature, gravity, some 
atmosphere and land surface, and so on, since it seems to be the kind 
most suitable for life. Very well. We have intelligent, communicating 
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creatures, on a faraway Earth. Arc ihvy anything like us? I think they 
are. , 

Tliey might be considerably rearranged. They might "sec” things 
we only "feel,” like heat wave-lengths; or "feel” things we "hear,” 
and so pn. Their “bones,” or whatever props them up, might be difFer- 
ently placed in relation to blood vessels and nerves. But they would 
have these things. Communicating, creating creatures must have mo- 
tion— they could not be like trees, with little power to act and exert 
force. So they would have to be self-contained, moving about and 
getting their fuel like the animals of this world. Thev would need 
structure, and a nervous organization probably using electrical nerve 
impulses. They would need a licpiid transportation system; we can 
hardly suppose* that nourishment flows through their veins in the form 
of breakfast cereal. And so they must have b(‘gnn their evolution, 
as we did ours, in a li(juid medium, say water. 

So much for raw material. What about dvvsign? Are the strangers 
round, or flat, or pointed? Do they smell through tail-fins and see 
throMfrh a radiator grill? The ehauec's are e\e(*llent that they have a 
head end (which implies a tail end as well), because almost all the 
animals of this world which can move alertly and (wert any real force 
are built on this same plan. It puts the senses where they will do the 
most good. And the main center of the nervous system is close by, so 
that sense impulses will not have to make* a long journey aft to a brain 
in the*rump. Therefore our mc*n will have lu'ads. And, like the more 
(‘fficient of our own animals, they will doubtless do their eating at 
this end as well. So, if thev are going to be intelligent, our distant 
cousins had lu’tter be plotted something like a vertebrate or an insect 
of our own vicinity. 

But th(*y will do well not to imitate insecl> for many reasons. All 
the co-operation of insect life— w^arrior ants, worker bees— is printed 
on the nervous system of (*ach single ins(’ct. They act without benefit 
of ideas, only from instinct. Their social “ideas” come from natural 
selection alone, not from thought. So intelligent creatures will have 
made a choice, earlv in exolution, of a nervous system which is more 
open to fresh impressions: a brain whic*h can iearn. E\entually such a 
brain w'ill become large, ("ome to think, it will make quite a lump 
somewhere, probably in the h(*ad. 

While we are roughing out shape, w'c might tisk whether such a 
species will come in more than one form. Bees and ants do. And 
caterpillars turn into moths. Above all, the great majority of living 
things come in two sexes. It is one of natures most popular ideas, 
and not for the first reason that will occur to you. Sex ensures a great 
plenitude of new gene combinations, different in each of the offspring. 
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tliroiigh tlie coming togt'thcr of genes from two parents. This is one of 
the keystoiK's of evolution, as yon hase seen. \Ve on earth have long 
ago made all our arrangements on the basis of two sexes. Perhaps our 
extra-terrestrial equivalents have three sexes, like German nouns. Or 
more; who is to say? Certainly two is most likely. It is an almgst uni- 
versal rule here below, with no complaints. 

We now have a Thing with one head and two sexes. (Two heads 
are not better than oiu'; making up a single mind is niOiC than most of 
us can do, as it is.) We had better assume that It goes on land. The 
water is far less promising as a medium for creation and communi- 
cation, though perhaps not impossible. As lor air, the birds have 
found that it does not work out well, if the goal is intelligence. Birds 
are beautilul but stupid, having been oblig(*d to put their brain de- 
velopment largely in the service ol co-ordination of movement, for 
flying. 

Being on land, these men will ha\e limbs as well as a head. They 
must have limbs, because they must have hands. If we can learn 
anything from our evolution, it is that we had to be able to do things 
to become human. And our whole struggle was the getting and freeing 
of hands to do them with. Surely, we would not have had large brains 
without them. 

The hands will be better with fingers on tlu'in. There need not be 
five; perhaps a lew more or less will serve. But you may have been 
struck by the fact that we h*ive decidedly kept all fi\e of tlu* buuch 
handed down to us by Srijmntiria and his forefathers. So five seems 
like a good number, perhaj>s a iriinimum. Therefore look for plentv 
of fingers, on the encls of two arms. Two arms; not three, because tlu* 
creatures .should be .symmetrical like us; and not four, Ixxause co-ordi- 
nation would probably be too difficult for efficiency. Centip<‘de.s have 
to run their arms in teams. 

Now for a l)ig question. Will They be standing up and walking 
around like us? They would not look very human otherwise. But 
might they not have two hands and four legs, that is, three pairs of 
limbs? Insects have. Do we do anything well that a centaur could not 
do better? We are r(*asonably content with our own seating arrange- 
ments, but perhaps we ar(‘ making the b(*st of a })ad job. You know 
already why we go around on only two legs: if we wanted hands to 
use, we had no clioice. 

The choice existed once, in the early fishes. But the lobe-fins and 
amphibians chose to keep only four limbs out of an original larger 
stock of fins. Unimaginative beasts, what was good enough for a 
bedstead was good enough for a labyrinthodont. And so these feckless 
ancestors nearly slammed the door on hands entirely, since later hand- 
users \'or wing-users) among the vertebrates had to manage by 
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balancing on the two remaining legs. Supposing that ancient verte- 
brates had found some simple use for an extra pair of forelimbs, like 
the insects, while they still had the chance. Then these forelimbs 
might have continued being sufficiently adaptive for evolution to hang 
onto, £^s their possessors came out on land. Had this happened, we 
might all have avoided the problems which turn up in the blueprints 
of bipeds. There might, in fact, have appeared on earth many intelli- 
gent, hand-using, four-footed animals. So I will lay a small bet that 
the first men from Outer Space will be neither bipeds nor quadrupeds, 
but bimanous quadrupedal hexapods. (I have just invented that last 
word, in the hope that it means “six limbs.”) 

Finally, will they be big or small? Who will make a nice pet for 
whom, when we finally meet? Here, of course, gravity would keep 
weight down. But, on this earth at least, an intelligent animal must 
not be too small. Its brain—or whatever it operates on— must be ab- 
solutely large. And there is no reason to suppose that the basic cells 
and fibers of the brain could be substantially smaller than the same 
thinrs here, so there should be no saving of mass. Furthermore, small 
animals— the active, highly organized kind, like mammals— do not live 
as long as large ones, not long enough to afford them the luxury of 
behavior whicli is largely uninherited and must be learned very slowly. 
So other men should not be much less bulky than we are. 

Perhaps they should be more so. We have not become bigger, our- 
selves? as we got brainer, and J. B. S. Haldane pointed out long ago the 
hazards of being too big. The giants in Pilrrruns Progress, or any story 
book giants, w(Te amateurishly engwieered. Being the same shape as 
ourselves, thev would have collapst'd in a heap, with broken thighs; 
their legs were not big ('nough t(x support lh«'ir bulk. For, when an 
animal gets really large, its legs must l)ecome disproportionately thick 
and strong to keep up with its mass, its cubic content. This happens in 
elephants. Man, as a biped, is probably as big as is safe for him. Bipedal 
dinosaurs, it is true, got much larger, like T tjranno^saurus, but at the 
cost of being decidecllv bottom-heavy, with great haunches and a fat 
tail. So the men of els('where, if bipeds, are probably no giants. But 
il they have four feet to hold them up, then tiiey might well be as big 
as a horse, or larger, and still be both intelligent and maneuverable. 

So, on the whole, pi'ihaps mankind as i(‘pres('nted by ourselves is a 
pretty good model for intelligent creatures. However, this does not 
tell us whethc'r w'e had to happen at all. I ha\'e said what a ‘human 
being might be like in other woilds than ours. But what about the 
chances of men coming into existence again, not elsew'herc, but on 
this very planet? Supposing, in a moment of idiot progress, we really 
killed ourselves off. VVould Homo rise again. 

Man came from an australopithecine, or some simpler hifminid, 
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perhaps like Orcopithcciis. Those animals are gone; man has competed 
them into the grave. There are still apes. Tlicy might do for a fresh 
start, but I strongly suspect they are too specialized, and too busy 
looking for fruit in the forest, to turn to freer use of hands. Monkeys? 
Just possibly, if something made it w<>rth while for a species to stand 
up. The new men might then have tails. But, in fad, the monkeys have 
made no move to mimic the hominoids, or luiman ancestors, during 
about thirty-five million years. 

No other higher mammals of this earth will serve. Horses, dogs, 
elephants, all are d(‘eply committed to being what they arc. The next 
try would have to come from a tree shrew, laboriously repeating all of 
primate history. And before little Tiipaia could put forth progressive 
descendants now, th(' world would have to be swept clean of the kind 
of competition which might overwlielin them on the way up. This 
means: get rid ot most liigher mammals, above all, rats, cats, and 
monkeys. 

If he fails us, we (or rather our carboii copies) are done for. Th(‘ 
remaining links of progress are now missing links; the good chances 
are gone. The mammal-like n‘ptiles ga\e out long ago; and getting 
something human from the s]>eciali'/ed creatures in the next ranks is 
hopeless: birds, snakes, frogs. Tlu* fishes? Lobe-fins, with the makings 
of lungs and limbs, wi're put out of business eons ago by the ray-fins, 
who can never h'ave the si'a. The main army of fishes has gone well 
past the fork that once l(*d to the land. Onlv the lungfish remain, 
waiting in mud for th<‘ rain to conu* again, and the coelacanth, so 
deep in the ocean that he dies in* shallow water. 

We might need brand-new “vertebrates.’* Well, then, eradicate the 
fish, who rule the seas as we rule the land and who are not likelv to 
stand aside while naturi* expiTiiiHMits with ridiculously crude fore- 
runners of ostracoderms once more. Concei\'ably life would have to 
start afresh. In that case, wipe out eviTvthing that moves, to keep 
the nccessaiy simple mol(*c\d(vs from being eaten as they form. So 
all in fill our hopes for repetition an* not good, and we had better 
stay the hand that drops tlu* bomb. 

All this musing is not really sciiaicc*. I am taking it as a path to walk 
around our object, mankind, while we view his place in nature. We 
are inclined to swing back and forth betw(*en extremes in what we 
say about him. One moment he is a specklet in space and time, a 
nothing among millions of planc*ts harboring life. The next, we are 
awed l)y his complexity of structure and his primacy on earth. The 
Psalmist, not too certain, seems to favor the second view, and I heartily 
agree, having no disposition to write about spccklets. I hope this book 
does something toward putting man in ][)er.spectivc, for its moral is 
that o\ir roots are long and deep. 
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I wrote an earlier book, Mankind So Far, with the same subject and 
a similar plan. A great deal has happened since. Important finds and 
facts have come to light: Piltdown Man and the australopithecines 
are only samples of the changes. Many things have been reconsidered, 
and opinions and nnderstandings have shifted, certainly considerablv 
in my own case. Aceordingly, s(‘veral years ago I asked my publishers 
to discontinue printing Mankind So Far, an^i 1 have written a new 
book to take its place. I have (jnoted a h*\\’ ade(|nate passages from the 
old one. but this is not a revised \er.sion; rather, it is a new ])ook bv a 
revised author. 

In telling about the pc'ople who found fossil men, I have frequently 
been aiiet'dotal but nev(*r inventive. I hav(' made a particular effort 
to hav'e these nx’ords as correct as 1 could make them, especially 
where the same episodes have been more romantically recounted in 
the pa^t. In places I have used conversation as part of the narrative, 
but at the most this is reconstruction, never uoNelization. It represents 
what various pc'ople acluallv remeiflber saying or hearing on these 
occasions. For example, 1 wrote in Mankind So Far that I had no 
i(l(’a what his mentors in Amsterda'm said.wln'ii Dubois threw up his 
job to go hunting missing links in the tropics. Fventually I was very 
kindly told what they said, bv Dr. A. Schreuder, who had hcTsclf for 
many years bt'cn Dubois’ assistant and confidante. 

My oth(T debts are large*. I have been learning from the writings 
and discussions of old friends and colleagues for yt'ars, and I trust 
them to recognize what 1 owe them. The following have givc'u me 
direct help and advice at various points with the book itself: E. Mayr, 
H. L. Movius, Jr., and A. S. Romer, all of Harvard; R. A. Dart of 
Johanuc'sburg; K. P. Oaklc*v of the British Museum (Natural Ilis- 
tory); J. S. Weiner of Oxford; C H. R. von Koenigswald of Utrecht; 
and D. A. Hooije»' of Leiden. My apprc'ciation for their kindiu\ss is 
great, for everything they did or said made the book better. Others 
hav'c also been kind, in giving me important information or suggestions, 
or showing me material, while the book was under wav'; these were 
F. O. llovv'ell of Chic’ago, F. Tvviessc'linan of Brus.sel.s, W. Giesi^ler of 
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Tubingen, J. Iluizelei of Basel, and S. Seigi of Rome. Photographs 
foi the plates weie \ei\ knull\ gi\en me by C^iileton Coon, Henry Field, 
Kail lleidei, Lawience K Mai shall, and Douglas Oh\ei. 

Two hiither people ha\e mv warm giatitude. The excellent diaw- 
ings aic b\ Jams Ciriihs, an expeiienced illustiator lately come fiom 
Sweden. His endless patience and good humor in the face of my 
changes ot mmd and demands foi the impossible weie exemplary 
Claia Claasen of Doiibleday not only saw the book, like mv pievioiis 
books, through the pi ess with skill and puiposetulness but also helped 
at c\erx tiiin with ideas and advance plans for manv months while 
the book was being got lead). 
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ADAPTATION, the fitiicss of iui cUiinial or plant species lo its surroundings 
or way of life. 

ADAinivE RADIATION, the evolutionary hranehing-out lioin a basic an- 
imal form, in following diverging lines of adaptation. 

ALLENS rule: Other things being equal, warm-blooded animals of the 
same general kind in colder parts of the range will have shorter 
extremities (limbs, snout, tail), thus exposing less surface to hc^at 
loss. 

ALSATic:opiTiiE( US, a problc'inatical Eocene IossaI, possibly a hominoid. 

AMNION, a fluid-filled sac surrounding the de\ eloping embryo in rep- 
tile c birds, and mammals. 

AMPiiiPiTUEC’US, a problematical Eocene fossil jaw from Ihirina, pos- 
sibly a hominoid. 

ANTHROPOID, actually m(*aning “manlike,” is ordinarily used only in 
connection with the “anthropoid apes” to distinguish these from 
monkeys. 

ANTHRUPOiDEA, subordcr of Primates containing all the higher primates: 
New World and Old Woild monkeys, apes, and men, and their fossil 
relatives. 

ANTIBODIES, pioteiii substaiices in blootl serum \\hich exist, or form, rt'- 
acting to various fori*ign substances, either diseases or antigens of 
blood cells foreign to the individual. The pr-'cess of formation of 
antibodies is “immuni/ation." 

ASCENDING RAMUS, the x eitical branch of the lower jaw. 

ASSOCIATION AREAS, tliosc parts of tlic ncopallium, of the cerebral cortex 
of the brain, which are not distinctly connected with functioning of 
motor control or one of the senses, and are believed to be areas in 
which higher functions of association take place. 

AUSTRALOPnTiEc:iNAE, a subfamilv of the lamily Ilomiiiidae, contain- 
ing the fossil South African man-apes (Australopithecus and Paran- 
thropus) of the early Pleistocene but excluding all later or more 
advanced human forms. 

AUSTRALOPiTiiECiNE, pertaining to, or a mi'inber of, the subfamily 
Australopithecinae (South African man-apes) of the family 
Plominidae. 

AUSTRALOPITHECUS, oiic gciuis of thc proto-humaii man-apes o^ the 
Pleistocene of South Africa. 
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BLRGMANN*s RULE: Other things being equal, warm-blooded animals of 
the same general kind in colder parts of the range will be larger in 
general body size. 

BiLOPHODONT, or “two-crested,” referring to the molar teeth of Old 
World monkeys, in which the cusps are arranged in pairs connected 
by transverse ridges. Other Anthropoidea lack this highly symmetrical 
cusp arrangement. 

BRACHiATiON, using the arms to swing through trees as a means of 
locomotion, as is characteristic of the anthropoid apes. 

BRACHYCEPHALY: roundheadediiess. 

BRECCIA, a mass of material (e.g., earth, broken rocks, fossils, sand) 
which has become consolidated by some kind of cementing matrix, 
such as lime salts from water. 

CALLiTHRiciDAE, the family of the marmosets and tamarins of South 
America (tooth count 2- 1-3-2), grouped with the Cebidae to form 
the Ceboidea, a supeHamily of New World primates. 

CANINE, the eye tooth, or dog tooth, lateral to the incisors, in mammals. 
Varyingly developed, but usually prominent and sometimes very 
large, in primates; relatively small in man. 

CANINE FOSSA, or sub-orbital fossa, the hollow in the cheekbone over the 
sinus, on either side of the nose. 

CARBON 14, a radioactive isotope of carbon, used in estimating dates 
from carbon preserved during the last 70,000 years. 

CARTILAGE, “gristle,” tough but resilient and translucent substance 
which lines skeletal joints ancj precedes most bone in the develop- 
ment of the skeleton. 

CATARRHiNE, “downward-nosed,” a designation for the Old World 
higher primates (Old World monkeys, apes, man), to distinguish 
them from the Platyrrhines, or New World primates. 

CEBIDAE, the family of the New World monkeys (tooth count 2-1-3-3), 
combined with the Callithricidae (marmosets) to form the super- 
family Ceboidea. 

CEBOIDEA, a superfamily of Anthropoidea or higher primates, contain- 
ing the primates of the New World (families Cebidae and Cal- 
lithricidae). 

CENOZoic (Recent Life), the Age of Mammals, beginning about 70 
million year$ ago. 

CERCOPiTHECiDAE, the family of the Old World monkeys. 

CERCOPiTHECOiDEA, a superfamily of higher primates, containing only 
the family Ceropithecidae, Old World monkeys, to give these equal 
rank in classification with Hominoidea ( apes and man ) and Ceboidea 
(all the New World monkeys and marmosets together). 
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CEUEBRAL CORTEX, the gray matter forming the outer layer of the cere- 
bral hemispheres of the brain, especially developed in the mammals. 

C HROMOSOMES, the carriers of inheritance, ar(‘ thread-like structures in 
the nuclei of cells, on which genes are located. They are paired, one 
member of each pair being inherited from each parent. Man has an 
average of 23 pairs. 

c:iNCULUM, when it occurs, is a shelving, or low collar ("girdh'”) around 
part or all of the base of the crown of a tooth, the cusps rising 
from within this girdle. 

coccjYX, the tail vestige in man and apes, consisting of a few de- 
generate vertebrae generally fused together. 

( (>elac:antiis, a marine branch of the Crossopterygii or lobe-finned 
fishes, related to the anc('Stry of land vertebrates but not on the 
direct line. At least two species survive in the Indian Ocean. 

CONDYLE, a convex knob or joint surface of bone, to form a joint with a 
concave surface opposite. The condyle of the lower jaw is the hinder 
process on the a.scending ramus. The occipital condyles of the skull, 
on either side of the foramen maf^num, rest on the first \ertebra, 
and form the joints of tlu* skull with the spine. 

(ORONOiD PRCX'i ss of the jaw, the forward process of the ascending 
ramus, providing attachment for the large temporal muscle of the 
side of the skull. 

( RossofTERYGii, a major Devonian group of the bony fishes, the lobe- 
fins, distantly related to the limgfishes, and containing the coela- 
canths and the ancestors of amphibians. 

DENDROCHRONOLOGY, dating bv counting tree rings. 

DENTAL FORMULA, tooth couiit of different series of teeth. That of man 
and other Catarrhines is 2-1-2-3, or two iiv isors, one canine, two 
premolars, and three molars, on either side of each jaw. 

DIASTEMA, a gap, ri'ferring t'specially to a gap in either tooth row 
(particularly the upper) to receive the protruding canine of the 
opposite jaw. 

dohcii(x:kpiialy : longheadcdness. 

DRYOPiTHEcaNAE, a subfauiily of the family Pongidae, containing a 
hc'terogencous group of MicK'ene and Pliocene fossil apes related to 
the living great apes. 

DRY(^piTiiEc:us, an important genus of Miocene and Pliocene fossil apes, 
represented by sc'veral species, especially from Europe, foreshadow- 
ing the living apes. 

ENVIRONMENTAL Nic:nES, spccial ways of life, or opportunities, within 
the whole environment, offering animals adapted to it a restricted 
degree of competition. 
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F(H F.NF, the second division of the Ceno7X)ic or Tertiary era, lasting 
about from 55 million to 35 million b.c. This period probably saw 
the emergence of the first hominoids. 

KOHIPPOS, a small, four-toedv primitive ancestor of later horses, whose 
proper name is Ilyrocotlichuin, 

F.piPiiYSis, a joint surface or process of a bone which ossifies and grows 
separately, and unites with the body of the bone near the time of 
maturity; this is characteristic of mammals. 

KUHOMiMi), referring to “meir within the family Ilominidae; that is, 
to the subfamilv Iloinininae in distinction to the subfamily Austra- 
lopithci inae, of the fossil South African man-apes. 

PWOLUTiON, the fact of gradual change' in species of animals or plants 
in succeeding t^em'rations. called bv Darwin “descent with modifica- 
tion.” 

FLUORiNF., an eh’ment occurring in ground water whose affinity for 
fossilizing bone allows* estimates as to the correctness of assumed 

FORAMFX .NfA(:\r\r, “large opening” in the base of the' vertebrate skull, 
through which the spinal cord enters the skull. 

FOSSIL, anv evideiu'c* of an animal or plant preservc'd for a long period, 
but usually referring to a mineralized bone. 

FRONTAL, th(' bone foiming the forehead, and embracing the brow 
ridges and upper borders of the eve .sock(*ts. 

CALACos, bush habit's of Africa, members of th(' loris family (Lorisidae) 
of the prosimians, distinguished from the Asiatic lorises by a length- 
ened tarsus of the foot and active jumping habits. 

OKNERALi/KD, the Opposite of specialized, meaning an animal or organ 
not strikingly adapted to a given' environment or way of life, gen- 
erally closer to ancestral forms and probably more adaptabh* in 
different dirt'ctions than corresponding specialized forms. 

GKNF.S, the units of inheritance, located on the chromosomes in the nuclei 
of cells. Since th(‘ ehromo.sonu's are paired, the g('nes occur in pairs, 
and the joint action of a pair modifi<*s or contiols the development of 
.some characteristic of an individual. 

ciCANTOPiTiiEcus, a fossil ape from the Middle (?) Pleistocene of 
China. 

CLAfiiATioN, the forming of icc' sheets on land, either by extension of 
mountain glaciers in glaciated valleys or by the formation of con- 
tinental glaciers during a glacial phase. 

GORILLA, the genus name for Clorilla (gorilla, the gorilla. 

HKTF.ROZYGOU.S, having two different genes making up the gene pair 
under consideration. Often spoken of as the “single dose,” with ref- 
erence to a particular gene, as when one is “heterozygous” for the 
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sickling gene, meaning that tlie subject has one sickling gene and 
one normal. 

HOMINID, pertaining to th(‘ lamily llominidae, of man, and thus re- 
lating to characteristics or nuMubers of* this family; usually as dis- 
tingiiished from pongid, pertaining to iiK'mbers of the Pongidae, or 
apes. Distinct in meaning froni “hoininoid,” which refers to bo(li 
families together. 

iioMiMDAK, the family of man, including inodcTii man and fossil man 
(in the subfamily of llomininae) and the South African man-apes 
( Australopithccimu') and possibly the Pliocene form OrcopitJicrus. 
(1iaract(Tized by upright l)ipedalism and traits of the dentilion. 

HOMiNiNAi:, a subfamily of tlu' family llominidae, containing the fossil 
men of the Pleistocene and lising man (Ja\a Man to Homo sapirus ), 
but excluding the Australopithecinae. 

iioMiNom, p(»rtaining to the superfamily Hominoid(‘a, and thus re- 
lating to apes (pongids) and men (hominuls) when considered to- 
gether. 

iioMiN'oiOhA, a snperfamily of Anthropoidea or higher primates, con- 
taining and combining the families Pongidae (anthropoid apes) and 
llominidae (man and anstr.dopithecines j. 

HOMOZYCors, liaxing two genes which are ich'iitical (for tlic particular 
gene pair und(T considcTation ), often called the “double dose." 

HYLO^jA'iKS, the g(‘nus name lor the li\ing gibbon. 

iiYLOBA'i i\AK, a subfamily of the family Pongidae, to contain the gib- 
bons, from the living form back te#iVop//o/)/7/urns‘ of the Oligoccaie. 

inoMAMUBCLAn, originally part of a gill arch, later taking part in at- 
tachment of the upper jaw to the .skull in tidies, and ('ventually be- 
coming the stapi's of the middle ear in land vertebrates. 

KriHY()SAiau\s, a water-li\ ing, shark-form reptile of the Mesozoic. 

i\( isoH, a tooth of the first series in mammals at the front of the mouth, 
usually somewhat chisel-shaped. 

TN.SF.c'TivoHF, ail iusect-eatiug mammal, member of the Insectivora, a 
group giMierallv close to the early mammals of the Mesozoic. 

ISC HIAL CALLosrriKS, bodies of tough fibrous tissue overls ing the ischial 
bones ( the “seat” arc'a ) of tlu' pelvis. These are a particular special- 
ization of the Old World moukews, but occur al.so in gibbons and a 
high proportion of chimpanzees. 

LABYRiNTiioixiN'is, the iiiajor group of early amphibian.s, of the Paleo- 
zoic. 

LiMNOPiTiiFC'U.s, a fossil gibbon of the early Miocene of East Africa, 
known from two spc^cies,, and relatively short-limbed compared to 
living gibbons. 
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LoiusFS, a family of prosimians (Lorisidac) akin to the lemurs, living 
in Africa and southern Asia. 

LUMu.\R, that part of the spinal column between the ribs and the 
pelvis; in man, it is strongly bent back in the “lumbar curve” to 
straighten the upper part of the body over the legs. 

MARSUPIALS, the pouched mammals, which do not form a placenta in 
reproduction, but nourish the young from an early developmental 
stage in a marsupium, like the kangaroo. Once widespread, the 
group has only a few living representatives in the Americas ( notably 
the opossum), and is the characteristic fauna only of Australia and 
New Guinea. 

MESOLiTHK', “Middle Stone Age,” but more correctly a group of hunt- 
ing-gathering cultures in Europe between the end of the Pleistocene 
(about 8000 B.c . ) and the appearance of Neolithic farming. 

MFsozoic (Middle Life), the Age of Ih'ptiles, the geological period 
dominated by dinosaurs but containing the early development of 
mammals. 

MICX'ENE, the fourth di\ision of the Cenozoic or Tertiary era, lasting 
from about 25 million to about 10 million b.c. Apes ancestral to 
modern forms were taking shape. 

MODJOKERTO, a sitc ill Central Java at which an infant skull was found 
with the Djetis fauna, evidently a child of Java Man. 

MOLAR, teeth at the back of the mammal tooth row, iisuallyc more 
adapted for grinding or crushing than tec‘th of other series. Three are 
present in man as in original placental mammals. Commonly spoken 
of as “6-year,” “12-year,” and “wisdom” ti^eth. 

MONOTREMES, egg-layiiig mammals of Australia and New Guinea, more 
primitive than marsupials and placentals. Represented only by the 
platypus and the spiny anteater, one form of the latter having a 
pouch like the marsupials. 

MousTERiAN, a lat(*, somewhat ill-defined. Lower Paleolithic stone cul- 
ture, associated with Neanderthal Man. 

MULTiTUBERC.ui.ATES, a group of early mammals, unrelated to the main 
marsupial-placental stock, which survived into the Eocene epoch. 

MUTATION, refers mainly to a permanent change in some gene carried 
by an individual, producing a changed effect, in the trait to which 
the gene is related, in those of his descendants who receive the gene. 

NATURAL SELECTION, the tendency for a population to change from 
generation to generation ( to evolve ) because some of its individuals 
are more adapted for a given situation, and therefore pass their in- 
herited characteristics to the next gcner,ation in a greater proportion 
thai) the remainder. 
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NEOLITHIC, or “New Stone Age,” more properly the period, anywhere, 
in which simple farming existed, without large communities or cities. 
It appeared perhaps as early as 10,000 years ago in the Near East 
and much later in Europe and other areas. 

NEOPALLIUM, the “new cloak,” or areas of the cerebral cortex of the 
brain devoted mainly to senses other than to smell, and to associa- 
tion. It forms the greater proportion of the cortex in mammals, es- 
pecially in the Primates. 

oc:c:iPiTAL, pertaining to the back of the head: occipital bone, the back 
of the skull and hinder part of the base, including the foramen 
magnum. 

OLIGOCENE, the third divi.sion of the Cenozoic or Tertiary era, lasting 
from about 35 million to about 25 million b.c. The first definite 
anthropoid ape dates from the early Oligocene. 

OPPOSABLE, applied to the first digit (thumb and great toe) of typical 
primates, meaning a degree of rotation of this digit out of the plane 
of the others, allowing it to be opposed to them in grasping move- 
.e^nts. 

OREOPiTHECiNAE, a Subfamily to contain the Pliocene fossil Oreopithc- 
cus, provisionally assigned to the family Hominidae. 

OREOPiTHECUs, a fossil primate from the Pliocene of Italy, a possible 
hominid. 

osTRAcoDERM, “shell-skiniied," jawless fish, member of the Agnatha or 
earliest class of fishes, extinct except for lamprey eels and hagfishes. 

PALEOGENE, the first division of the Cenozoic or Tertiary era, beginning 
about 70 million years ago. The period of early primate radiation. 

PALEOLITHIC, the Old Stone Age, characterized by exclusive depend- 
i‘nec on hunting, and by the use of stone tools. Divided into the 
Lower Paleolithic and Upper Paleolithic in Europe, the latter be- 
ginning about 35,000 B.c. and marked by varied utensils made on a 
(lake-blade of flint. 

PALEOZOIC, the Age of Fishes, the first geological period containing 
fossil remains of vertebrates. 

PAN, the genus name for Pan troglodytes, the chimpanzee. 

PANTOTiiERKS, a group of Mesozoic mammals, the Pantothcria. Al- 
though extinct themselves, they gave rise to the marsupials and the 
placental.\. 

PARANTiiROPUs, oiic gciuis of thc proto-liumau man-apes of the Pleisto- 
cene of South Africa. 

PARIETAL bones, the “walls” of the skull vault, forming the upper part 
of the sides of the skull on either side. 

PEDOMORPiiiSM, change or evolution by retention of infantile characters 
into the adult stage. 
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pla<'i:ntal MA^f^^ALS, tliosc other than marsupials and monotremes. 
Thev form a placenta in reproduction, an organ in which the maternal 
and fetal blood streams into close contact, attached to the fetus 
bv the umbilical cord. 

PI ATYRRUiNE, “flat-noscd, ’ pertaining to the N(‘w World higher pri- 
mates (families (Jebidae and C.allithricidae), xnIiosc nostrils are 
widely separated, to distinguish them as a group Irom the Catar- 
rhines, or Old World higher priinah\s. 

PI I'isTcx’ENE, the last di\isioii of geological time before the Recent: 
(he Ice Age, lasting from about 1,000,000 b.(\ to about 10,000 n.c. 
All fossil human beings belong to this period. 

PLIOCENE, the filth division of the C’eno/oic or Tertiary era, lasting 
irom about 10 million to i million b.( . Anec'stors of modern apes and 
of man were present; most Dnjopifhccus' species, and Orcopiihc- 
CHS, arc from this period. 

iMaopiimx I S, a fossil gibbon of the Miocene and riiocene, relatively 
short-limbed compared to llu* modiTii giI)ljon. 

roNoii), p(*rtaining to Tongidae, generalh as opposed to hominid (be- 
longing to. or h.ning characteristics of, man or the Anstralopitlu'- 
cinae) or cercopilhecid (haxing flu' chaiticteristics ol Old Wcnld 
inonkc) s ) . 

poNr.iDAE, the famiK of tlu* anthropoid apc*s, living and extinct, pro- 
\ isionallv di\ided into the subfamilies IIn lobatinae (gibbons), Tro- 
consuliiiae (Procoti.sul ), and Ponginae (great apes). It is grouped 
with Ilominidae, llu* lamiK' of nian, in the* supcMl.miilv Ilominoidea. 

pi)Nf,iNAE, a snbfainily of the famiK 1 ‘ongidae, containing the li\ing 
gieat apes. 

I'ONcaNE, pertaining to, or a nuMuber of, the Ponginac’, the subfamilv 
(jf the living great ajK's ( oraiig, chimpan/ee, gorilla) and their fossil 
lelatives. 

I'ovi.o, the genus name lor Pongo pifpndrus, th<' living orang utan. 

isa-, ADAPTATION, tlic accid(‘iital existiMice of sonu' trait in an animal 
species which later proved to be adaptive or iiselul in a new situa- 
tion. 

PL. iiENSiLE, applied to the digits of primates (and the tail of .some 
New World monkeys), iiH^aning th(‘ir ability tf) enclose an object 
in grasping movements. 

Pin MOLAR, the teeth lying in front of tin* molars proper. “Bicuspid,’* 
or two-cusped, in man, but not in all mammals, nor strictly so in 
primates. Man has reduced the numbcT in each side* of each jaw 
Irom four, in original mammals, to two. 

iMuMATi s, an order of mammals, to which man, apes, monkeys, and 



GLOSSARY 359 


lower primates belong. Divided into two suborders: Prosiinii, the 
lower priipates; AnlIiro]X)idea, monkeys, apes, and man. 

rnocoNSUL, a Miocene' g(*nns of ape, known from tlin'e species Irom 
East Africa, possibly gronnd-nmning rallier than Inaeliiating. 

PHoexiNsuLiNAi:, a subfamily of the lamily Pongidae, suggested to 
n'cognize tin* skeletal distinctions of the Miocene Pwconsul from 
most pongids. 

I'norMorrniKcus, an (‘arly ( f.ower Oligocene) and primitive ape, ap- 
parently a gibbon, from Egvpt. 

rnosiMiANs, members of the Prosimii or lowrr piiniates, containing 
lemurs, lorises, tree sl)rews, and Tarsitis\ as well as manv fossil forms. 

HADirs, th(‘ boiK' of (he forearm, whose powcT end lie's al th(‘ base of 
the thumb side* of th(' wrist, which rotatc'S on ihc' ulna, (he other 
forearm bone, to rotate* the* hand. 

HAMAPiTiire rs, a ge'uns of short-faec'd anthropoid ape* from tlu* late 
Pli(H‘(‘ne (possibh t'arlv Pleistoee'm* ) of India. 

aoDMN T, a mammal with grinding molar teeth and contiimallv growing, 
Lii'sel-like incisors suited for gnawing bark and roots; a meinlxa* of 
the Roch'utia, W'hieh includes mice', .sepiirrels, bea\ers, etc. 

s\(iirM, the* fused vcTte'brac* (usually fi\e in man) which form the 
“ke\ stoiK* ' of the pe'K is, joined on eitluT side' (the saero-iliac joints .) 
to the two innominate, or hip. bones, and bearing the* lumi)ar part 
of the' spine above. 

.S( APri.A, tlu' shoulder blade*. 

.srn MorieiA, a \e'rv earlv reptile, alme)st inte*rmediate in its ske'l(‘ten\ 
betwe'e'u amphibians and re’ptiles. 

siMiw sin LK, a reinforcing shelf e)f beine* King across the inside of the 
arch of the chin re'gion, in apes and Ol'd World monke’vs. 

siVApmirc rs, an impe)rtant genus of Miocene and Plieicene gre'at apes, 
re'presente'd in India and Africa, pre)bably lorc'.shadow ing the mod 
ern orang. 

srr.e iai.i/i.d, an animal or an organ strongly adapted te) a particular 
environme'ut or wav of life*, earrving the ee)imo(ation of te*nding te) be* 
limite'd as te) other pe).ssibilitie's. 

sn:.vr()PY(:iA, “fat on the butte)cks," a^i emphasis e)f this regie)n e)f lat 
de'pe)sition found especially amemg (he women of the f lolteiitots, alsn 
of the Hu.shnu'n, and pe)ssiblv rare’lv in some othe*r pe'oples of ti e 
world. 

sri:iu:()scx)iM(: vision, the abilitv te) merge impressions from both eye's . i 
the* brain in such a w'av as to alle)w good judgme'iit e)t distance. 

SYMPIIALANOUS, the ge'iuis name le)r the siamang, the large membei * 
the gibbon subfamily. 
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lAKsroiD, resembling Tamus, generally referring to a large group of 
extinct relatives of the living tarsier. 

TARSUS, in man, the hinder part of the foot skeleton including the heel. 
In vertebrates generally, . the part of the hind limb below the tibia. 

TENfPORAL, the lateral part of the skull. Temporal bone, the part of the 
vault and base carrying the jaw joint, ear opening, and mastoid 
process. Temporal muscle, which raises the jaw, arises as a flat sheet 
from a large area of the side of the skull. 

TETRAPODS, four-limbcd vertebrates, i.e., tlie four classes of “land” ver- 
tebrates: amphibians, reptiles, birds, mammals, all built on an origi- 
nal four-footed plan, ex en though this has been changed or modified 
in whales, birds, man, etc. 

THERAPsiDs, the advaiiccd mammal-like reptiles of the late Paleozoic 
and early Mesozoic, from which the mammals arose directly. 

TYRANNOSAURUS, a vciy large, bipedal carnivorous dinosaur of the 
Meso/oie. 

ULNA, the forearm bone which forms the hinge joint at the elbow, and 
on which the radius twists to rotate the wrist and hand. 

VERTEBRA, oiic of the parts of the spinal column. They are well dif- 
ferentiated in man and other mammals, but are increasingly similar 
in form along the spine as one goes down the scale to the lishes. 

VERTEBRATirs, tlic major groiip of animals to which man and all back- 
boned animals b(‘long. Strictly speaking, the Vertebrata are a sub- 
phylum of the phylum C^hordata, all of which Jiave a notochord or 
fibrous rod along the back, during life or preceding the spinal column 
in dexelopment^ but the non--, ertebrate members (lancelet, tnni- 
cates, etc.) are few and unimportant. 

viLLAi-'RANC HiAN, ail important fauna, or assemblage of animals, mark- 
ing the beginning of the Pleistocene and constituting the appearanet' 
of the modern genera of horses, elephants, and cattle. 




Primates Among the Vertebrates ' 


SUBPllYLUM Vertebruta (almost all ol tho Phylum Chordata) * 

si’PKiK’L vss Pisces (tlipfislics) 

( Lvss Afimitha ( iho jawh'ss fishps; ostracoiU’rms) 

CLASS Placodcnni (the armored fishes) 

( L\ss Chondrirhthi/cs (the cartilaginous fishes, sharks and raws) 

( LASS Ostcirhthijcs (the honv fishes) 

scHCLvss Artinopten/oii (the rax -finned fislu's) 
si'HCLxss Choauichthiji's (fishes with internal nostiils) 

OHDi'.R Dipnoi (tin' lungfisht's) 

OROKU C/osxo/tfcryg// (the lolu'-fins) 

si'HOHDLH ('oclacaniliini (tlie c()t‘laeanths) 
si noHDLU Rhipidistia (Iresh \\ati*r ant't'stnrs of land ani- 
mals) 

si'PKHCLxss Tetrapoda (tin* land animals, with tour limbs) 

CLASS Amjdiibia (the amphil)ians: 13 orders, living and extinct, 

including Aniira, tlu* Irogs and toads; Vrodcla, newts and 
salamanders, and Emiudomcri, lahrx inlhodont anct*stors of 
reptiles) 

( LASS Reptilia (the reptiles, with 5 subclasses, ib orders, living 

and extinct, including the following) 
scBf L\ss Sijnapdda (tlu* mammal-like reptiles) 

ORDEB Tlicrapsida (advanced mammal like n*ptil(*s ) 

CLASS Arcs (the birds) 

( Lxss Mammalia (some eailv mammals are ol uncertain ('lassifica- 

tion) 

si'HCLx.ss PrototUcria (the monotremes) 

si’BCLAss AUotlicria (the multitub(*rculates, extinct) 

SUBCLASS Thcria 

iNEBACLxss PantothcrUi /extinct anc(*slors of placentals?) 
iM'HACLASS Mctathcria (the marsupials) 

INFHACLASS EuthcrUi (the placental mammals, xvith 28 orders, 
living and extinct, including insretivora; Rodentia; 
Carnivora; Chiroptcra bats; Pcrissodactyla even- 
toed hoofed mammals; AriiodacUjla (odd-ttx'd hoofed 
mammals; and:) 

ORDER Primates 
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ORDKIl Prinuilcs 

suuoHDEP Prosimii (the pvosimians or lower prinialt's) 

FAMILIES: about 12. Six represent living forms (incliuliiig some extinct 
members): tree shrews; lemurs; intlris and woolly lemurs; 
ay-av(‘; lorises and galagos; Tarsius. Other families contain 
varii'd early Teitiar\ lorms: tree shrews with nails; pl(*si- 
ad.ipids (proto-lemurs) ; adapids (e.irl\ lemurs) ; apatemvids, 
and carpolestids, both eaily piimate groups not related to 
living forms. 

srnonDEK Anthropoidca (tlie higher priniattvsj 

si'PKRFAMiLY Crhoiclcd (primates of the N(‘w World) 

I'VMiLY Crhidac (New World monkeys) 

FAMILY CaUithneidae Onarmosets and lamarins) 

SUPEHFAM 1 1 . Y CcrcopithccoUlcd 

FAMILY Crrcopithvridac (Old World monkeys) 

SUPERFAMILY IloitWloidcd^ 

, FAMILY VoiV^iddC 

sriU AMiLY Ilijlohdthuic (the gibbons) 

simFAMiLY Pwcoiisulindc (Proconsul only) 

si RFAMiLY Poiv^mdc (llic gi’cal apes, living and extinct) 

FAMILY llominiddc 

SUBFAMILY OrvopitUccindc (Oreopithecus ) 

SUBFAMILY Austrdlopithccinac 
CEXus Adsti’dlopithccus 

r.ENUS Pdrdnthwpus 

suBFAMii.Y U(yriimindc 

CE N i^s Pith ccduth ropus 

CENi’s Homo 

SPECIES ncdmlrrthdlcnsis 

SPECIES sdpiens 

^Everything to this point follows C. G. Simpson’s widely accepted 1945 classifi- 
cation of the Primates. I’lie arrangement within the tioininoidea is a synthesis, which 
would probably not he snhscrihed to in toto by anyone’, mysell included, the classi- 
fication of fossil men in partienlwr would he both incomplete and more positive than 
we can he sure of at present. 
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dating, 140-41 
East African form, 150 
effect on Piltdown Man con- 
troversy, 251, 257 
Meganthropus, 150 
origins, 150 
skulls, 117 
South China, 150 
Australopithecine, 351 
Amtralopitheciis, 111-22, 128, 132 
137» 351 
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dating, 120, 141 
diet, 120 
hipbones, 119 
naming of, 112 
sites, 113, 185 
skull, 117 
teeth, 128 
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Baboon, 72, 73 
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Blood t^es, 265 

Blumenbach, Johann Friedrich 
(1752-1840), 261, 287 
Body form, adaptation to heat, 
303-4. 3^8 
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93 
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pongids, 106 
relation to diet, 126 
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Solo Man, 159 
Steinheim, 216 
Carbon 14 dating, 146, 352 
Florisbad, 225 
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Midland, 298 
Polynesia, 320 
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Shanidar, 203 
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dental formula, 103, 353 
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